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1. INTRODUCTION 

This report was prepared by the U.S. Environmental Protection Agency (USEPA) to document 
results from the USS Lead Refinery, Inc., and Vicinity Quality Assurance Project Plan (QAPP) 
and associated Sampling and Analysis Plan (SAP) prepared by USEPA, dated July 2003 
(USEPA 2003). The report summarizes the X-ray flourescence (XRF) field data which were 
identified in the SAP as needed to further characterize the soils in the vicinity of the USS Lead 
Refinery, Inc. (USS Lead), in East Chicago, Indiana. The report also identifies further work to 
be conducted by the laboratories selected following the methods described in the SAP. 

1.1 _ PROJECT HISTORY AND SUMMARY 

1.1.1_ Site History 

USS Lead is a former lead smelter located at 5300 Kennedy Avenue, East Chicago, Indiana. See 
Figure 1. The facility was constructed in the early 1900s by the Delamar Copper Refinery 
Company to produce copper. In 1920, the property was purchased by U.S. Smelting, Refining, 
and Mining, and later by USS Lead. At that time, lead refining operations were conducted at the 
facility. Between 1972 and 1973, the facility was converted to a secondary lead smelter, which 
recovered lead from automotive batteries. In or before November 1980, USS Lead conducted 
hazardous waste management activities, including management of waste piles of lead dust and 
lead-containing calcium sulfate. Secondary lead smelting operations ceased by 1985. The 
constituents of concern at the site include lead, copper, arsenic, zinc, antimony, barium, 
cadmium, silver and tin, among others. 

On November 18, 1993, USEPA and USS Lead entered into an Administrative Order on Consent 
(AOC) pursuant to Section 3008(h) of the Resource Conservation and Recovery Act (RCRA). 
The AOC requires USS Lead to implement interim measures (IM), including site stabilization 
and construction of a corrective action management unit (CAMU), and conduct a modified 
RCRA Facility linvestigafion (MRFI). As part of the MRFI, USS Lead conducted an off-site 
characterization to determine the nature and extent of contamination from its facility. The results 
of the investigation (see Figure 2) have indicated that airborne metal releases, mainly lead, have 
migrated into soils from off-site areas adjacent to the facility via the airborne pathway. However, 
other soil data available for a broader area in the vicinity of the facility (see Figure 3) show that 
lead concentrations at certain areas, including locations near residential properties, exceed 400 
milligrams per kilogram (mg/kg) of lead in soil. The USEPA's Office of Solid Waste and 
Emergency Response recommends using 400 mg/kg soil lead as a screening level for lead in soil 
from residential scenarios. Screening levels are defined as a level of contamination above which 
there may be enough concern to warrant further investigation. 
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1.1.2 Sampling Area 

The SAP was implemented during the period from July 23, 2003 through August 12, 2003. 
The area sampled under this study is shown in Figure 1 and sample locations are further 
described in Table 1. The area sampled covered the Calumet and East Calumet neighborhoods of 
the City of East Chicago, Indiana, as well as selected industrial properties further south in East 
Chicago and Hammond, IN. In all, 83 soil samples were collected and analyzed, plus 
environmental duplicates and QA/QC samples. 

1.2. PURPOSE OF STUDY 

The purpose of the study was to collect information to fill data gaps identified in the SAP with 
respect to concentrations of metals in soil from residential and industrial properties, as well as 
public properties (vacant lots, parks, former industrial properties). The field data collected will 
be used in conjunction with laboratory data to determine if USS Lead needs to conduct additional 
off-site sampling to further characterize the nature and extent of off-site contamination caused by 
its past industrial operations. The data can also be used, in conjunction with existing data, to 
determine the need for remediation of soils. 

To achieve the purpose, the FSAP called for USEPA staff to measure concentrations of lead 
related to airborne deposition present in surface soil in the vicinity of the USS Lead site using the 
field portable Niton XRF unit (concentrations for other metals of concern including zinc were 
also recorded by the instrument). Upon screening with the XRF, concentrations of lead were 
compared to appropriate screening levels (400 ppm) to identify contamination that may pose 
concern. Those locations with levels of lead above the screening level were selected for sample 
collection to be later considered for laboratory analysis. 

Information was also obtained for every screening and sampling location for development of a 
Geographic Information Systems (GIS) database for this project. 

Laboratory analysis for lead and other metals of concern will be conducted for the samples 
selected, for confirmation of the XRF data. Separate analyses will also be conducted aimed at 
determining whether there is presence of contamination related to the USS Lead facility that 
warrants further investigation or whether the contaminants are related to other facilities or other 
anthropogenic sources. The results and interpretation of the laboratory data will be reported 
separately from this report. 

1.3 REPORT ORGANIZATION 

This report presents the field data. Section 2 discusses the methods employed, Section 3 
summarizes the results, and Section 4 identifies references used. Detailed documentation is 
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included in the Appendices. 

2. METHODS 

2.1 ACCESS 

Access to public and private properties in East Chicago, Indiana was acquired by USEPA 
personnel prior to and concurrent with implementation of the work. Access agreements in the 
form of consent forms were maintained on site during conduct of the work. Access was required 
from the following parties: private home owners and businesses, Resco Products, Inc. (former 
Harbison-Walker property), the City of East Chicago, the Chicago Public Housing Authority, and 
the EJ&E Railroad. 

Since sampling was not intrusive (sampling interval limited to top I inch), utilities were not 
contacted prior to sampling. 

Access agreements for all samples collected are contained in Appendix A. 

2.2 SAMPLING OVERVIEW 

This Section describes the soil sampling conducted during the periods of July 23-24, 2003, July 
29-31, 2003, August 5-7, 2003, and August 10, 12, and 21, 2003. 

Historical sampling locations from prior sampling efforts by USS Lead are shown in the SAP and 
on Figures 2a & 2b. Past sampling efforts by both USEPA and the Indiana Department of 
Environmental Management (IDEM) are shown in Figure 3. This information was used in 
planning this sampling event and was referred to as necessary throughout the conduct of the 
work. 

2.3 SAMPLING PROCEDURES 

2.3.1 Soil Sampling Procedures 

Soil sampling was completed at 83 locations, as shown in Figures 4 through 8. All samples were 
collected by either Michael Mikulka or Mirtha Capiro of USEPA, or Mike Sickels of IDEM 
using the procedures identified in the SAP. Sample locations had not been identified in the 
QAPP or SAP since sample collection was dependent upon individual property owners granting 
access. Access was sought prior to or concurrent with each day's sampling acfivifies, and 
property owners granting access usually had their properties sampled the same day or the 
following day, with some exceptions. 

v ;u G9 
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The period just prior to initiation of sampling was unseasonably wet, requiring that sampling be 
postponed for several days initially in order to allow the ground surface to dry. Weather 
conditions were perhaps wetter and cloudier than expected for the season throughout the 
sampling event. Morning temperatures each day were usually around 70-75 degrees Fahrenheit, 
typically warming as the day progressed. Each day was sufficiently sunny to allow air drying of 
samples collected prior to XRF analysis. No sampling was conducted on any day when it rained, 
due to uncertainties associated with sample drying in the field during rainy conditions. 

Soil for screening and sample collection was composited from a residential house yard or public 
area (vacant lot, park, ball diamond) using a 5 point composite (see Figure 10) in accordance 
with procedures described in EPA Guidance Document Superfund Lead-Contaminated 
Residential Sites Handbook, OSWER 9285.7-50 (Draft) October, 2002; or, for industrial 
property, from a one (I) square meter area (m )̂ area. Typically, soil was scraped from upper 1-2 
inches of the target areas using a pre-cleaned disposable plastic scoop or spoon, then placed in a 
pre-cleaned disposable plastic bowl or other container for homogenization. If the target area was 
covered with grass, the grass was cut away with a knife with a stainless steel blade and pulled 
back to expose the soil for sample collecfion. At industrial properties, a stainless steel shovel 
was used as necessary to clear tall grass from the areas where the composite sample was 
collected. Approximately 4 scoops of soil were obtained from each point in the 5-point 
composite, for a total of 20 scoops of soil. Upon collection of the soil sample, the grass was 
replaced and tamped down. The bowl of sample material was transported back to the processing 
area, where grass, roots and rocks were removed manually (or in some cases with a Number 8 
mesh stainless steel sieve), and the bowl labeled and covered with foil. If the soil was wet, the 
foil was pulled back and the bowl placed in the sun to allow the soil to air dry, while mixing 
periodically to allow drier surface soil to mix with wetter soil. Once the soil was sufficiently dry 
(depending on conditions, up to 4 hours drying time on some samples), 4-5 scoops of the sample 
were placed in a re-sealable 1 quart plastic bag for XRF analysis. All XRF screening was 
conducted on a bagged sample. After screening, it was determined whether to proceed with 
sample collection based on the screening result. Sample collection also included field duplicate 
collections from locations S03 & S07 (samples D03 & D07), and matrix spike/matrix spike 
duplicate (MS/MSD) sample collection from location S07 (sample M07). 

Photos of each of the samples were not taken, in order to speed up the sampling process, and 
because photographs of each sample location did not appear to materially add to the information 
being collected. A log of the photographs as well as the photographs taken, are shown in 
Appendix B. Upon completion of sample processing, if soil screening levels for lead exceeded 
400 ppm, then sample bottles were prepared from the sample bowl. Section 3.2 of the SAP, 
Selection of Screening and Sampling locations, explains the rationale for proceeding with sample 
collection for consideration for laboratory analysis. Upon filling and labeling, the sample bottles 
were placed in an iced cooler within the vehicle used for equipment storage and remained within 
the custody of the processing personnel. Splits of samples collected were offered to personnel 
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from Resco, but they declined. 

On August 7, 2003, those samples for which processing was not able to be completed before the 
end of the day were covered with foil, labeled, and placed in coolers filled with ice for secure 
storage at the USEPA CRL. On August 10, 2003, air-drying and processing of the samples was 
continued, and the samples were analyzed by Mirtha Capiro of USEPA with the Niton XRF 
instrument. 

Re-sampling was conducted at certain XRF screening locations that were not originally selected 
for sample collection for laboratory analysis, but were later determined (after review of all XRF 
data), to be appropriate locations for sample collection. Locations X07 and X08 were re-sampled 
on August 12, and location X20 was resampled on August 21, by Mirtha Capiro of USEPA. Re
sampling included 5 point composite sampling and homogenization as per the SAP, but did not 
include XRF screening. As such, the laboratory results from these samples will not be directly 
comparable to the XRF results, as they are not from the same sample. These samples should be 
considered co-located samples. 

2.3.2 Horizontal Location Control 

USEPA personnel identified the location of each soil sample collected for XRF analysis with a 
flag labeled with the XRF location number, as per the SAP. Locations were concurrently or later 
recorded by USEPA personnel using a Trimble global positioning system (GPS) unit. GPS 
coordinates were recorded within the instrument and later downloaded into a spreadsheet. Table 
1 identifies the specific locations of each soil sample collected for XRF analysis. 

2.3.3 Sample Logging 

The specific property address where each composite sample collected for XRF analysis was 
taken was also noted in the field log book. Each location was identified with a unique identifier 
(XRF #) and its general location described in the field log book. Sample locations relative to the 
house and other structures are shown in the field log book and sometimes also on the consent 
form/access agreement. Copies of the consent forms are contained in Appendix A. Information 
on the properties sampled is contained in Table 2 and Appendix E. A copy of the field notes are 
contained within the USEPA project files . 

2.3.4 Deviations from the SAP 

During the first day of project field activities, it was decided by the PM in conjunction with the 
FPM that individual samples would not be photographed, and the locations where the samples 
were collected would also not be photographed. An address of each location is provided in the 
field logbook and on the consent form should ftjrther access or information about any specific 
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property be necessary. A log of all photographs taken as well as the photographs, are contained 
in Appendix B. The photographs show the typical sample and screening using the XRF unit. 
This was considered sufficient for project purposes. 

No other deviations from the approved SAP were noted. 

2.4 LABORATORY ANALYSES 

Samples were collected to be considered for laboratory analyses from 29 locations out of the 83 
locafions screened using the XRF (about 35%). Of those locations, considering the results of the 
XRF data, 20 locations (about 24%) were selected for laboratory analyses of fine and residual 
fractions for semi-quantitative scans for target metals and lead isotopes, and quantitative scans 
for selected metals, by American Analytical & Technical Services (AATS). In addition, the same 
20 locations were selected for electron microprobe analysis by the Laboratory for Environmental 
& Geologic Studies (LEGS). See Table 4a for a listing of these locations. A duplicate sample 
(D03) was selected from location S03 to be analyzed by AATS, and from location S07 (D07) by 
LEGS. A sample (M07) was collected for MS/MSD analyses by AATS. If matrix spike 
samples are required by the method used by LEGS, the laboratory has been directed to use 
available sample volumes to generate its own MS/MSD sample. In addition, a rinsate blank 
sample (ROl) was collected to be analyzed for target metals by EPA Method 6020 by AATS. 
Samples which will not be analyzed at this time are being stored at USEPA's Central Regional 
Laboratory in its secure sample storage area. A list of those samples is contained in Table 4b. 

A chain-of-custody record for each set of samples was maintained throughout all sampling 
activities and accompanied samples to the laboratory. See Appendix C. 

2.4.1 Laboratory Protocols 

The specific analytes requested for each sample are identified in Table 5. Table 5 in the FSAP 
identifies the analytical methodology and target detection limits for each parameter. 

2.4.2 Deviations from the SAP 

The SAP identified that samples would also be collected and analyzed by X-Ray diffraction 
(XRD) by EPA's National Risk Management Research Laboratory (NRMRL). After the first two 
days of sampling, discussions with the NRMRL revealed that such analyses would not yield 
useful results if the lead values were less than 10,000 ppm. In light of the resuhs (all samples 
<2,000 ppm), further efforts to collect samples for XRD analyses by NRMRL were abandoned. 
This deviation was documented in a telephone conversation record in the field log book. 

3.0 RESULTS 

Ui2 
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3.1 XRF RESULTS 

XRF readings were taken for 83 locations. Lead results for each location are shown in Table 3. 

Based on the theory of operation of the XRF instrument, data which are recorded for which the 
actual value recorded is less than 3 standard deviations (a) are considered invalid. Those with a 
value between 3o and lOo are considered quantitatively uncertain, and those with values greater 
than lOo are considered valid readings. Generally, longer readings using the instrument yield a 
lower o, and hence more useful data. For the purposes of this study, a 60 second reading time (or 
greater) with the XRF generally yielded usable results for lead (Pb). Where Pb readings were 
low (< 100 ppm), a longer time was usually necessary in order to generate a reading greater than 
10a. If after a longer reading time this still did not occur, the Pb values presented in Table 3 and 
elsewhere in this report are considered quantitatively uncertain, since 3a < result < 10a. In no 
case was the Pb result for any sample < 3a, so the data collected using the XRF instrument for Pb 
in this study are of excellent quality. Pb results from the XRF are shown in Figures 4a and 4b for 
all sample locations. 

The XRF instrument was able to collect data for the following other metals, in addition to Pb: 
Iron (Fe); Zinc (Zn); Zirconium (Zr); Rubidium (Rb); Molybdenum (Mo); Strontium (Sr); 
Selenium (Se); Arsenic (As); Mercuty (Hg); Copper (Cu); Nickel (Ni); Cobalt (Co); Manganese 
(Mn); and Chromium (Cr). For most samples, valid data were generated by the XRF for only Pb, 
Fe, Zn, and Zr. Typically, other metals did not meet the >10a criterion necessary for valid 
results. The results for Rb were typically quantitatively uncertain. See Appendix E for all results 
on all metals. 

Figures 5a and 5b show the resuhs for Zn. Figures 6a and 6b show the results for Fe. Figures 7a 
and 7b show the resuhs for Zr. Figures 8a and 8b show the results for both Pb and Zn as it was 
thought useful to see the results for these two metals together. 

Actual XRF reading results for each day of sampling are contained in Appendix E. Tables E-1 
through E-3 report all XRF readings recorded during the study. An electronic version of the 
data is also contained in Appendix F. Appendices E & F also contain a file summarizing 
information for all properties sampled during the study. 

3.2 XRF DATA QUALITY 

Quality control checks were run throughout the course of the study to ensure the data being 
collected by the XRF unit were of sufficient quality. Each day, the instrument was turned on and 
self-calibration conducted. Upon completion, the unit would indicate it was ready for bulk 

sample analysis. 
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At that point, a bag blank was run to verify the instrument was reading properly at the low end. 
The bag blank was an empty sample bag placed on a wooden cutting board and run for at least 30 
seconds. The only metal thought to be in the empty bag at low concentration was zinc, and this 
proved to be correct. Bag blanks were found acceptable if all readings recorded were at < LOD 
(level of detection) or <3a. If this did not occur, the instrument and cutting board were cleaned 
using a paper towel sprayed in distilled, de-ionized water generated by EPA's Central Regional 
Laboratory (CRL). The bag blank was then re-run and considered acceptable if all readings 
recorded were at < LOD or <3a. Results of all bag blank samples are contained in Appendices E 
&¥. 

The next quality control check run was an XRF analysis of a Standard Reference Material (SRM) 
of known concentration, which was then compared to the certified values for the reference 
material. In this case the SRM used was SRM 2711, a Montana soil. The certified results for the 
SRM 2711 are contained in the SAP and in Appendix D to this report. The sample of the SRM 
was contained in a plastic cup specifically designed for use on the Niton soil testing platform. 
The SRM was acquired for use and prepared for the field effort by John Morris of USEPA's 
CRL. SRMs were run at the beginning and end of each day to ensure the instrument was 
working properly. The SRM check was considered acceptable if the XRF result for Pb plus the 
standard deviation of the result was within the low range of the certified standard. Otherwise, the 
XRF results should be expected to have a ow bias. Results of all SRM quality control checks are 
shown in Appendices E & F. 

If the self-calibration, bag blank, and SRM were all acceptable, then samples were ready to be 
analyzed by the XRF instrument. This occurred on all days of testing. The only difficulty 
encountered with the daily quality control checks was with the SRM testing on day one. It was 
realized after several attempts with unacceptable results that the SRM had to be run using the soil 
testing platform, but without the shield used for testing normal bulk samples, as the testing 
platform contains its own shield. This explains the invalid SRM testing results obtained at the 
begirming of day 1 of testing. 

The final field quality control check was a daily precision test run on one individual sample 
selected due to its Pb level exceeding the 400 ppm screening level. The purpose of the precision 
sample was to verify proper homogenization of field samples, and that the XRF reading was a 
true representation of the Pb concentration in the bagged samples. Each precision test was run 
using at least 7 XRF readings on the selected sample. Validity of the results were evaluated by 
calculating the relative standard deviation (RSD) of the 7 sample results as per the procedure 
specified in the QAPP. The resuhs of the precision samples for the 9 days of XRF analysis are 
shown in Table 6. All results were within the acceptance range for the RSD specified in the 
QAPP except the results for Pb on July 30, 2003. The RSD for that date was 26.5% vs. the 
<20% acceptance criterion. The quality of XRF results for that date are still considered 
acceptable, however, as the poor result for the precision sample was due due to one high reading 
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(R50, XRF result for Pb of 856 ppm) in the precision set. All other readings for the location X36 
for which the precision sample was run were in the range 452-610 ppm. If that one outlier is 
excluded, the precision criterion for the sample was met. 

Bag blanks were run periodically throughout the course of each sampling day, to verify the 
instrument was still functioning properly. If the result on the bag blank showed elevated levels 
of any metals, the instrument, shield and cutting board used as a sampling platform were all 
cleaned using distilled, de-ionized water. Then the bag blank test was rerun using a new clean 
bag. 

The final quality control check will be the laboratory confirmation samples sent to AATS for 
analysis. All samples were transferred via chain-of-custody to TechLaw for shipment to the 
laboratory on August 28, 2003. See Appendix C. 

3.3 PROJECT DATA BASE 

A project database, containing an electronic version of the data and other relevant project 
information, is contained on a CD as Appendix F. 

4.0 REFERENCES 

USEPA Technology Iimovation Office, web site on X-Ray Flourescence, http://fate.clu-
in.org/xrf_main.asp 

USEPA 2003. Field Sampling and Analysis Plan USS Lead Refinery, hic. & Vicinity, East 
Chicago, IN. July 2003. 

USEPA 2003. Quality Assurance Project Plan USS Lead Refinery, Inc. & Vicinity, East 
Chicago, IN. July 2003.. 

USEPA 2002. Superfund Lead-Contaminated Residential Sites Handbook, OSWER 9285.7-50 
(Draft) October, 2002. 
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APPENDIX B 

Log of Photographs Taken During Sampling for USS Lead & Vicinity, July 23 - Aug 7 

July 23.2003 

1. Home located at 714 E. 151" St, where sample for X07 was taken from front yard. 

2. Sample collected from X08 location, showing type of bowl, scoop and knife used for sample 
collection 

.Tulv 24.2003 

3. Sample collected from X09 location, showing sample in bowl with scoop used for collection, 
and aliquot of sample bagged for screening 

4. View of home at 810/812 E. 151" Street; side lot of home (visible) was location of XOl/SOl. 

August 6. 2003 

5. View of Niton XRF instrument on cutting board 

6. View of Niton XRF instrument on cutting board analyzing bag blank 

7. View of Niton XRF instrument analyzing cup of standard reference material on soil test 
platform 

8. View of cup of standard reference material on soil test platform 

9. View of Niton XRF instrument analyzing bagged soil sample with bowl of sample in 
background 

All photos were taken by Michael Mikulka 
Film was Fuji Superia Color, 400 ASA 
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TABLE 1. USEPA XRF SAMPLE LOCATIONS, EAST CHICAGO, IN 

SAMPJD 

X01 
X02 
X03 
X04 
X05 
X06 
X07 
X08 
X09 
X10 
X I I 
X12 
X13 
X14 
X15 
X16 
X17 
X18 
X19 
X20 
X21 
X22 
X23 
X24 
X25 
X26 
X27 
X28 
X29 
X30 
X31 
X32 
X33 
X34 
X35 
X36 
X37 
X38 
X39 
X40 
X41 
X42 
X43 
X44 
X45 
X46 
X47 
X48 

UTM X (Meters) 

461484.2050 
461456.3840 
461494.2060 
461378.5790 
461348.1060 
461333.2380 
461371.9200 
461290.2210 
461505.6060 
461509.6080 
461561.8890 
461565.1730 
461471.5940 
461228.6940 
461237.8140 
461268.6980 
461147.2300 
461148.8440 
461185.5070 
461224:6330 
461333.4660 
461173.1790 
461356.1960 
461441.1690 
461377.8520 
461384.0740 
461281.2410 
461271.0370 
461397.4730 
461441.3130 
461502.3660 
461500.3820 
461583.1770 
461341.2430 
461407.1350 
461219.6540 
461163.3110 
461338.9960 
461338.8300 
461884.9990 
461819.1960 
461879.5710 
461811.4100 
461924.6220 
461504.2000 
461579.3830 
461979.7780 
461225.2880 

UTM Y (Meters 

4607826.221 
4607853.956 
4607843.756 
4607851.342 
4607850.178 
4607845.108 
4607821.405 
4607896.935 
4608062.808 
4607929.490 
4607970.763 
4608069.445 
4607947.019 
4607833.897 
4607835.914 
4607971.295 
4607836.692 
4607923.056 
4607845.632 
4607965.778 
4608155.052 
4608068.483 
4608607.669 
4608082.698 
4608091.176 
4608167.239 
4608239.414 
4608163.605 
4608322.860 
4608423.791 
4608293.505 
4608352.318 
4608420.767 
4608027.525 
4608376.410 
4608626.129 
4608655.976 
4608531.225 
4608611.063 
4608054.137 
4608065.229 
4608154.339 
4608178.371 
4608028.038 
4608611.856 
4608597.904 
4608138.336 
4608601.492 

UTM Zone 

16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

Datum 

NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 

Longitude 
(Decimal Degrees) 

-87.46234 
-87.46267 
-87.46222 
-87.46360 
-87.46397 
-87.46415 
-87.46368 
-87.46467 
-87.46209 
-87.46204 
-87.46141 
-87.46138 
-87.46249 
-87.46540 
-87.46529 
-87.46493 
-87.46638 
-87.46637 
-87.46592 
-87.46546 
-87.46417 
-87.46608 
-87.46392 
-87.46287 
-87.46363 
-87.46356 
-87.46480 
-87.46492 
-87.46341 
-87.46289 
-87.46215 
-87.46218 
-87.46119 
-87.46406 
-87.46330 
-87.46556 
-87.46624 
-87.46412 
-87.46413 
-87.45754 
-87.45833 
-87.45761 
-87.45843 
-87.45706 
-87.46215 
-87.46124 
-87.45641 
-87.46549 

Latitude 

(Decimal Degrees) 

41.62123 
41.62148 
41.62139 
41.62145 
41.62144 
41.62139 
41.62118 
41.62186 
41.62336 
41.62216 
41.62253 
41.62342 
41.62232 
41.62128 
41.62130 
41.62252 
41.62131 
41.62208 
41.62139 

' 41.62247 
' , 41.62418 

41.62340 
41.62826 
41.62354 
41.62361 
41.62429 
41.62494 
41.62426 
41.62570 
41.62661 
41.62544 
41.62597 
41.62659 
41.62303 
41.62618 
41.62842 
41.62869 
41.62757 
41.62829 
41.62330 
41.62340 
41.62420 
41.62442 
41.62307 
41.62831 
41.62818 
41.62406 
41.62820 

TABLE 1. USEPA XRF SAMPLE LOCATIONS, EAST CHICAGO, IN 
Longitude Latitude 

0 '̂  * 



SAMPJD 

X49 
X50 
X51 
X52 
X53 
X54 
X55 
X56 
X57 
X58 
X59 
X60 
X61 
X62 
X63 
X64 
X65 
X66 
X67 
X6B 
X69 
X70 : 
X71 
X72 
X73 
X74 
X75 
X76 
X77 
X78 
X79 
X80 
X81 
X83 
X82 

UTM X (Meters) 
461238.3380 
461166.1300 
461217.9000 
461168.2550 
461240.5440 
461128.9620 
461131.4860 
461136.1400 
461800.2340 
461748.4080 
461740.0640 
461804.6330 
461880.2190 
461868.4340 
462014.3670 
462211.8550 
461449.9100 
461383.1350 
461259.2800 
461085.2440 
460923.9890 
461563.5820 
461617.6770 
461570.8960 
461613.4900 
462012.0250 
462190.8630 
461776.7480 
461754.2660 
461732.7420 
461705.3030 
461814.2130 
461980.9512 
461630.0578 
461636.6756 

UTM Y (Meters) 

4608419.663 
4608337.483 
4608474.544 
4608427.439 
4608249.134 
4608520.452 
4608343.601 
4608205.695 
4608539.365 
4608490.421 
4608664.577 
4608661.940 
4608110.667 
4608389.049 
4608115.805 
4608198.678 
4608622.218 
4608600.621 
4608591.366 
4608589.121 
4608598.822 
4607023.510 
4607048.533 
4606948.534 
4606965.824 
4608500.082 
4608524.553 
4608037.674 
4608019.266 
4607998.628 
4607963.363 
4608087.494 
4608235.243 
4607905.911 
4607900.428 

UTM Zone 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 i 
16 
16 
16 i 
16 
16 
16 ; 
16 
16 
16 
16 
16 
16 

Datum 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 
NAD83 

(Decimal Degrees) 
-87.46533 
-87.46619 
-87.46557 
-87.46617 
-87.46529 
-87.46664 
-87.46660 
-87.46654 
-87.45859 
-87.45921 
-87.45932 
-87.45854 
-87.45760 
-87.45776 
-87.45599 
-87.45362 
-87.46280 
-87.46360 
-87.46508 
-87.46717 
-87.46911 
-87.46133 . 
-87.46068 
-87.46124 
-87.46073 
-87.45604 
-87.45390 
-87.45884 
-87.45911 
-87.45936 
-87.45969 
-87.45839 
-87.45640 
-87.46059 
-87.46051 

(Decimal Degrees) 
41.62656 
41.62582 
41.62705 
41.62663 
41.62503 
41.62746 
41.62587 
41.62463 
41.62767 
41.62722 
41.62879 
41.62877 
41.62381 
41.62632 
41.62386 
41.62462 
41.62840 
41.62820 
41.62811 
41.62808 
41.62816 
41.61400 
41.61423 
41.61333 
41.61348 
41.62732 
41.62755 
41.62315 
41.62298 
41.62279 
41.62247 
41.62360 
41.62494 
41.62195 
41.62190 

\J ± ^ J 



TABLE 2: INFORMATION ON PROPERTIES SAMPLED BY USEPA, EAST CHICAGO, INDIANA 

XRF# 
X01 
X02 
X03 
X04 

X05 
X06 
X07 
X08 
X09 
X10 
X11 
X12 
X13 
X14 
X16 
XI6 
|X17 
X18 
X19 
X20 
X21 
X22 
X23 
X24 
X25 
X26 
X27 
X28 
X29 
X30 
X31 
X32 
X33 
X34 
X35 
X36 
X37 
X38 
X39 
X40 
X41 

Owner 
Raymundo Larios 
Unknown 
Robert Lipkovitoh 
Aurora Paz Alvarez 
Cleveland Sapp 
Cleveland Sapp 
Aurora Paz Alvarez 
Clementine Keaton 
William [Morgan 
Sarah Fisher 
City of East Chicago 
City of East Chicago 
Mary Denard 
Dorothy Warner 
Viola Brown 
Jerry Gillls 
E, Chicago Housing Authority 
E. Chicago Housing Authority 
Willie Mae Leonard 
Willie Grace Washington 
Devin Crymes 
Raymond Davis 
Adrel Carpenter 
Cullen Brooks 
Willie Brooks 
Janice Peterson 
Cullen Brooks 
Euby McGeoger 
Clay Brooks 
City of East Chicago 
Major Bias 
Linda Grant 
Janette Peterson 
City of East Chicago 
Dr. Martin Luther King Center 
Sandra Bostic 
Roland Stubblefield 
City of East Chicago 
City of East Chicago 
George Ventura 
City of East Chicago 

Property Address 
812 E, 151st Street 
806 E, 151st Street 
5040 Kennedy Avenue 
714 E. 151st Street 
706 E. 151st Street 
704 E. 151st Street 
714 E, 151st Street 
5028 Alexander 
4936 Kennedy 
5016 Kennedy Avenue 
Kennedy Gardens Park 
Kennedy Gardens Park 
5011 Melville 
604 E. 151st Street 
608 E. 151st Street 
5006 Alexander 
151 St Street &McCook 
151st Street &McCook 
506 E. 151st Street 
605 E. 150th Street 
4915 Alexander 
501 E. 149th Place 
4725 Alexander Street 
4929 Melville 
4930 Melville 
4912 Melville 
4858 Alexander 
4912 Alexander 
4834 Melville Avenue 
MLKPark, 148th/Melvllle 
1842 Kennedy Avenue 
4826 Kennedy Avenue 
4807 Kennedy Avenue 
Lots @ 150th & Alexander 
4802 Melville 
4719 McCook Avenue 
4714 McCook 
4745 Alexander (vacant lot) 
4723 Alexander (vacant lot) 
4935 Grasselli Avenue 
4931 Grasselli Avenue 

Mailing Address 
P.O. Box 883 

100 W, Chicago Ave 
100 W. Chicago Ave 

4917 Melville 

4917 Melville 

100 W. Chicago Ave 

100 W. Chicago Ave 

100 W.Chicago Ave 
100W, Chicago Ave 

100 W. Chicago Ave 

Address 2 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 

Zip Code 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 

Date 
Access 
6/13/03 
6/13/03 
6/13/03 
6/13/03 
7/23/03 
7/23/03 
6/13/03 
7/23/03 
7/24/03 
6/13/03 
7/30/03 
7/30/03 
6/13/03 
7/24/03 
7/24/03 
7/24/03 
7/24/04 
7/24/03 
7/24/03 
7/24/03 
7/29/03 
7/24/03 
7/29/03 
7/29/03 
7/29/03 
7/29/03 
7/29/03 
7/29/03 
7/29/03 
7/30/03 
7/29/03 
7/29/03 
7/30/03 
7/30/03 
7/30/03 
7/30/03 
7/30/03 
7/30/03 
7/30/03 
7/31/03 
7/30/03 

Notes 1 
Vacant Lot; owner of 810 E. 151 st St. 
Permission verbally; rear yard 
back yard 
back yard 
back yard 
filled and grassed vacant side lot 
front yard 
grassed side yard 
back yard 
back yard 
South location 
North location 
back yard 
grassed front yard, filled 
side yard 
back yard 
Former RR Property, South comer/151st 
Former RR Property, S of 150th 
side yard 
side and back yard 
side yard 
back yard 
back yard 
side yard 
rear yard 
side and rear yard 
side yard 
back yard 

park with play equipment 
side and rear yard 
back yard 
back yard 
vacant lots 
Grassed area with tables, south 
side yard 
back yard 
vacant lot 
vacant lot 
back yard 
Vacant Lot @ Grasselli & 150th 

Sample 
SOI 
S02 
S03/D03 

S26 
S27 

S04 

S05 

S06 
S29 

S07/M07 

S08 

S09 

S11 

S12 

S13 

Sample 
Date 

7/23/03 

8/13/03 
8/13/03 

7/24/03 

7/24/03 
8/21/03 

7/29/03 

7/29/03 

7/29/03 

7/30/03 

7/30/03 



CD 
C } 

-:5 

TABLE 2: INFORMATION ON PROPERTIES SAMPLED BY USEPA, EAST CHICAGO, INDIANA 

XRF# 
X42 
X43 
X44 
X45 
X46 
X47 
X48 

1x49 
X50 
X51 
X52 
X53 
X54 
X55 
X56 
X57 
X58 
X59 
X60 
X61 
X62 
X63 
X64 
X65 
X66 
X67 
,X68 
X69 
X70 
X71 
X72 
X73 
X74 
X75 
X76 
X77 
X78 
X79 
X80 
X81 
X82 
X83 

Owner 
Floyd Vorice 
Nicolas Castro 
Robert Williams 
Gabriel Fears 
Denise Julkes 
Roberto Flores 
James W. Moore 

Anthony King 
Bridgette L. Spana 
Holy Trinity Hungarian Church 
Joseph Johnson 
Cullen Brooks 
City of East Chicago 
City of East Chicago 
City of East Chicago 
City of East Chicago 
City of East Chicago 
City of East Chicago 
City of East Chicago 
Julio and Lupe 8. Medrano 
Manuel Herrera 
Clay Brooks 
Clay Brooks 
Dorothy Berry 
Georgi Anne Colquitte 
Curtis Conway 
Walter D. Davis 
Emma Williams 
RESCO Products, Inc. 
RESCO Products, Inc. 
RESCO Products, inc. 
RESCO Products, Inc. 
Clifton Rhodes 
Renea Austin 
EJ&E Railroad 
EJ&E Railroad 
EJ&E Railroad 
EJ&E Railroad 
Eloy S. Ramirez 
John Galvan 
Combustion Engineering 
Combustion Engineering 

Property Address 
4907 Grasselli Avenue 
4904 Grasselli Avenue 
4940 Carey Street 
4724 Kennedy Avenue 
4729 Kennedy Avenue 
4911 Carey Street 
4725 McCook Avenue 
4727 McCook Avenue 
4807 McCook 
4830 McCook 
4759 McCook 
4806 McCook 
4853 McCook 
West of McCook 
West of McCook 
West of McCook 
Riley Park 
Riley Park 
Riley Park 
Riley Park 
4919 Grasselli 
4813 Grasselli 
4916 Drummond 
4862 Ivy Street 
4719 Melville Avenue 
4726 Melville Avenue 
4730 Alexander 
459 Vernon Avenue 
419 Vernon Avenue 
5501 Kennedy Avenue 
5501 Kennedy Avenue 
5501 Kennedy Avenue 
5501 Kennedy Avenue 
4752 Drummond 
4739 Euclid 
1 N Broadway 
1 N Broadway 
1 N Broadway 
1 N Broadway 
4926 Grasselli Avenue 
4853 Carey Street, 1st Floor 

Mailing Address 

4917 Melville 
100 W. Chicago Ave 
100W. Chicago Ave 
100 W. Chicago Ave 
100W. Chicago Ave 
100 W, Chicago Ave 
100 W.Chicago Ave 
100 W. Chicago Ave 
100 W. Chicago Ave 

Address 2 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
Hammond, IN 
Hammond, IN 
Hammond, IN 
Hammond, IN 
East Chicago, IN 
East Chicago, IN 
Gary, IN 
Gary, IN 
Gary, IN 
Gary, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 
East Chicago, IN 

Zip Code 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 

' '46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46312 
46323 
46323 
46323 
46323 
46312 
46312 
46402 
46402 
46402 
46402 
46312 
46312 
46312 
46312 

Date 
Access 
7/31/03 
7/31/03 
7/31/03 
7/31/03 
7/31/03 
7/31/03 
7/31/03 
7/31/03 
7/31/03 
7/31/03 

8/5/03 
8/5/03 
8/1/03 

7/24/03 
7/24/03 
7/24/03 
7/30/03 
7/30/03 
7/30/03 
7/30/03 

8/1/03 
8/1/03 

7/29/03 
7/29/03 

8/1/03 
7/31/03 
7/31/03 

8/6/03 
8/5/03 
8/6/03 
8/6/03 
8/6/03 
8/6/03 
8/6/03 
8/6/03 
8/7/03 
8/7/03 
8/7/03 
8/7/03 
8/7/03 
8/7/03 
8/7/03 
8/7/03 

Notes 1 
back yard 
side and back yards 
front yard 
back yard 
back yard 
back yard 
side yard 

back yard 
back yard 
front yard of Rectory 
back yard 
rear yard 
former RR property, near school 
former RR property, north of 
former RR property, 149th Street 
ball diamonds , SE 
ball diamonds, SW 
picnic area, NW 
picnic area, NE 
back yard 
side yard 
back yard 
back yard (daycare) 
front and side yards 
side (rear) yard 
back yard 
back yard 
side and back yards 
Dan Franovich 
Dan Franovich 
Dan Franovich 
Dan Franovich 
Child Care Center, back yard 
Youth Center, back yard 
RR property, near 150th 
RR property, 100SWofX77 
RR property, south center 
RR property, N of DuPont 
back yard 
side and back yards 
South area, NW of RR 
South area, N or RR 

Sample 
S14 
315 

816 
S17 

818 
819 

820 

S22 

821 
824 

823 
825 

828 

Sample 
Date 
7/31/03 
7/31/03 

8/5/03 
8/5/03 

8/7/03 

8/7/03 

8/7/03 

8/13/03 



Table 3. XRF QUANTITATIVE RESULTS FOR LEAD (ppm) AND LOCATIONS 
USS LEAD VICINITY, EAST CHICAGO, IN 

XRF 
Location 

XOl 

X02 

X03 

X04 

X05 

X06 

X07 

X08 

X09 

XIO 

X l l 

X12 

X13 

X14 

X15 

X16 

X17 

X18 

X19 

X20 

X l l 

X22 

X23 

X24 

DATE 

7/23/03 

7/23/03 

7/23/03 

7/23/03 

7/23/03 

7/23/03 

7/23/03 

7/23/03 

7/24/03 

7/24/03 

7/24/03 

7/24/03 

7/24/03 

7/24/03 

7/24/03 

7/24/03 

7/24/03 

7/24/03 

7/24/03 

7/24/03 

7/29/03 

7/29/03 

7/29/03 

7/29/03 

RESULT 

• 744 

609 

1390 

914 

527 

96** 

869* 

597 

633 

747 

1060 

883* 

671 

275 

444 

472 

699 

520 

1150 

627 

105** 

379 

372 

827 

ERROR 

38 

33 

46 

38 

30 

15 

56 

50 

31 

33 

39 

41 

28 

23 

24 

29 

35 

32 

40 

31 

16 

26 

26 

31 

SAMPLE 
# 

SOI 

S02 

S03, D03 

S26 

S27 

S04 

S05 

S06 

S29 

S07, M07, D07 

1 ' '" Notes 

810/812 E. 15 F'St 

806 E. 15P'St. 

5040 Kennedy 

714 E. 15r'St.; 8/12/03 

5028 Alexander; 8/12/03 

Kennedy Gardens Pk, S 

Kennedy Gardens Pk, N 

FormerRR,N. of 151st 

300'NofX17 

506 E. 15 P St. 

605 E. 150*̂  St.; 8/21/03 

4929 Melville |{ 

W ^ . i -



Table 3. XRF QUANTITATIVE RESULTS FOR LEAD (ppm) AND LOCATIONS 
USS LEAD VICINITY, EAST CfflCAGO, IN 

XRF 
Location 

X25 

X26 

X27 

X28 

X29 

X30 

X31 

II X32 
X33 

X34 

X35 

X36 

X37 

X38 

X39 

X40 

1 ̂^̂  
X42 

X43 

X44 

X45 

X46 

X47 

1 X48 

DATE 

7/29/03 

7/29/03 

7/29/03 

7/29/03 

7/29/03 

7/30/03 

7/30/03 

7/30/03 

7/30/03 

7/30/03 

7/30/03 

7/30/03 

7/30/03 

7/30/03 

7/30/03 

7/31/03 

7/31/03 

7/31/03 

7/31/03 

7/31/03 

7/31/03 

7/31/03 

7/31/03 

7/31/03 

RESULT 

364* 

962 

188** 

608 

435 

81** 

578 

626 

562 

184 

63** 

549* 

380 

223 

321 

400 

1220 

861 

626 

310 

391 

459* 

252 

250 

ERROR 

27 

44 

19 

30 

25 

14 

26 

33 

27 

16 

14 

41 

26 

21 

23 

25 

49 

33 

27 

23 

24 

33 

25 

20 

SAMPLE 
# 

SOS 

S09 

SIO 

SIX 

S12 

S13 

S14 

S15 

Notes 

4912 Melville | 

4912 Alexander 

4842 Kennedy 

4826 Kennedy 

. 

4719 McCook j 

Lot opposite 4937 

4907 Grasselli Ave. 

4904 Grasselli Ave. 

V <^ ^ 



Table 3. XRF QUANTITATIVE RESULTS FOR LEAD (ppm) AND LOCATIONS 
USS LEAD VICINITY, EAST CHICAGO, IN 

XRF 
Location 

X49 

X50 

X51 

X52 

1 X53 

X54 

X55 

X56 

X57 

X58 

X59 

X60 

X61 

X62 

X63 

X64 

X65 

X66 

X67 

X68 

X69 

1 X70 

X71 

X72 

DATE 

8/5/03 

8/5/03 

8/5/03 

8/5/03 

8/5/03 

8/5/03 

8/5/03 

8/5/03 

8/5/03 

8/6/03 

8/6/03 

8/6/03 

8/6/03 

8/6/03 

8/6/03 

8/6/03 

8/6/03 

8/6/03 

8/6/03 

8/6/03 

8/6/03 

8/6/03 

8/6/03 

8/7/03 

RESULT 

588 

736* 

192 

402 

120** 

103** 

526-1-

584 

144** 

192 

239 

310 

145 

239 

161 

204 

364 

590* 

373 

320 

287 

210 

245 

370 

ERROR 

33 

40 

19 

26 

18 

16 

35 

35 

17 

19 

18 

22 

13 

20 

14 

18 

23 

33 

25 

22 

21 

18 

19 

21 

SAMPLE 
# 

S16 

S17 

S18 

S19 

S20 

-
Notes 

4807 McCook 

4830 McCook 

Former RR, S. of 148th 

Former RR, S. of 149th 

Riley Park, SE 

Riley Park, SW 

Riley Park, N W ' . -

4726 Melville 

1 
J u o 



Table 3. XRF QUANTITATIVE RESULTS FOR LEAD (ppm) AND LOCATIONS 
USS LEAD VICINITY, EAST CHICAGO, IN 

XRF 
Location 

X73 

X74 

X75 

X76 

X77 

X78 

X79 

X80 

X81 

X82 

X83 

DATE 

8/7/03 

8/7/03 

8/7/03 

8/7/03 

8/7/03 

8/10/03 

8/7/03 

8/7/03 

8/7/03 

8/10/03 

8/10/03 

RESULT 

384 

378 

236 

850 

714 

583* 

1624* 

397 

325 

642 

586 

ERROR 

28 

24 

21 

36 

29 

33 

53 

26 

23 

26 

[ 31 

SAMPLE 
# 

S22 

S21 

S24 

S23 

S25 

S28 

Notes 

Resco, Lawn fenceline 

RRN of DuPont 1 

RR N of DuPont 2 

RRN of DuPont 3; 

RRN of DuPont 4 || 

4926 Grasselli 

CME South 

CME South; 8/7/03' 

Notes: * = result stated is a mean of 7 replicates; error stated is highest error among 7 replicates 
** = result stated is quantitatively uncertain (3o < result < lOo) 
-1- = result stated is a mean of 2 replicates; error stated is highest error among 2 replicates 
A Bolded Sample # means the sample has been selected for laboratory analysis 



1 Table 4a. XRF LOCATIONS SELECTED FOR LABORATORY ANALYSES 
1 USS LEAD VICINITY, EAST CHICAGO, IN 

XRF 
Location 

X03 

II X 0 7 
X08 

X l l 

X19 

X20 

X24 

X26 

X28 

X32 

1 X36 

X42 

X43 

X49 

X50 

X66 

X73 

X76 

X79 

X83 

XRF 
Date 

7/23/03 

7/23/03 

7/23/03 

7/24/03 

7/24/03 

7/24/03 

7/29/03 

7/29/03 

7/29/03 

7/30/03 

7/30/03 

7/31/03 

7/31/03 

8/5/03 

8/5/03 

8/6/03 

8/7/03 

8/7/03 

8/7/03 

8/10/03 

XRF 
Result 

1390 

869* 

597 

1060 

1150 

627 

827 

962 

608 

626 

549* 

861 

626 

588 

736* 

590* 

384+ 

850 

1624* 

586 

XRF 
Error 

46 

56 

50 

39 

40 

31 

31 

44 

30 

33. 

41 

33 

27 

33 

40 

33 

28 

36 

53 

31 

Sample # 

S03, D03 

S26 

S27 

S04 

S06 

829 

S07, M07 

SOS 

S09 

S l l 

S12 

S14 

S15 

S16 

S17 

S20 

S22 

S21 

S23 

S28 

Sample 
Date 

7/23/03 

8/12/03 

8/12/03 

7/24/03 

7/24/03 

8/21/03 

7/29/03 

7/29/03 

7/29/03 

7/30/03 

7/30/03 

7/31/03 

7/31/03 

8/5/03 

8/5/03 

8/6/03 

8/6/03 

8/7/03 

8/7/03 

8/12/03 

Property Address 

5040 Kennedy 

714 E. 15r'St.; 8/12/03 

5028 Alexander; 8/12/03 

Kennedy Gardens Pk, S 

506 E. 15 r'St. 1 

605 E. 150* St.; 8/21/03 

4929 Melville 

4912 Melville 

4912 Alexander 

4826 Kennedy 

4719 McCook 

4907 Grasselli Ave. 

4904 Grasselli Ave. 

4807 McCook 

4830 McCook 

4726 Melville 

Resco, Lawn fenceline 

RRN of DuPont 1 

BiRNofDuPont4 

CME South; 8/7/03 

Notes: * = result stated is a mean of 7 replicates; error stated is highest error among 7 replicates 
** = result stated is quantitatively uncertain (3o < result < lOo) 
+ = result stated is a mean of 2 replicates; error stated is highest error among 2 replicates 

V ^ ^ 



Table 4b. XRF LOCATIONS SAMPLED BUT NOT SELECTED FOR 
LABORATORY ANALYSES, USS LEAD VICINllY, EAST CHICAGO, IN 

XRF 
Location 

XOl 

X02 

X17 

X31 

X41 

X55 

X56 

X77 

X80 

XRF 
Date 

7/23/03 

7/23/03 

7/24/03 

7/30/03 

7/31/03 

8/5/03 

8/5/03 

8/7/03 

8/7/03 

XRF 
Result 

744 

609 

699 

578 

1220 

526+ 

584 

714 

397 

XRF 
Error 

38 

33 

35 

26 

49 

35 

35 

29 

26 

Sample # 

SOI 

S02 

S05 

SIO 

S13 

S18 

S19 

S24 

S25 

Sample 
Date 

7/23/03 

7/23/03 

7/24/03 

7/30/03 

7/31/03 

8/5/03 

8/5/03 

8/7/03 

8/7/03 

Property Address 

810/812 E. 151^ St 

806 E. 151'"St. 

Former RR,N. of 151st 

4842 Kennedy 

Lot opposite 4937 

FormerRR.S. of 148th 

Former RR, S. of 149th 

RRN of DuPont 2 

4926 Grasselli 

Notes: All the above samples are stored at USEPA Region 5's Central Regional Laboratory 
+ = result stated is a rheari of 2 replicafesVerror stated is highest error ainong 2 replicates 

t/ c ^ 



TABLE 5. TYPES OF LABORATORY ANALYSES REQUESTED 
USS LEAD VICINITY 

n^*~::JittfJiililfe;lfti:?--ffl :;.«« 

Semi-quantitative scan for metals by modified Method 6020 and lead isotope ratios- fine 
fraction of <150 micron 

Semi-quantitative scan for metals by modified Method 6020 and lead isotope ratios- residual 
fraction of > 150 micron 

Quantitative scan for selected metals'by Method 6020 - fine fraction of < 150 micron 

Quantitative scan for selected metals* by Method 6020 - residual fraction of > 150 micron 

Quantitative scan for selected metals* by Method 6020 for confirmation of the XRF data 
bulk samples 

^^^^^mM^^mX^^^^M^^SS^^^^^^^m^ws^MM GfflKcatoiy#iaKEmi4ipMtoiit Iz^^mmBM 
Electron microprobe analysis - no sieving 

The selected metals are: 

Aluminum 
Beryllium 
Calcium 
Manganese 
Thallium 

Antimony 
Cadmium 
Copper 
Nickel 
Tin 

Arsenic 
Chromium 
Iron 
Selenium 
Zinc 

Barium ; 
Cobalt . 
Lead 
Silver 
Zirconium 
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TABLE 6. 
F I E L D PRECISION ASSESSMENT FOR X R F SAMPLING IN T H E VICINITY O F USS LEAD REFINERY, INC. 

PARAMETER AVERAGE STANDARD DEVIATION (SD) RELATIVE SD 

Sampling date: 07/23/03; Precision on Sample from XRF Location X07, readings 37-43 

Fe 

Pb 

Zn 

12,800 

869 

621 

642 

49.5 

53.5 

5.03 

5.70 

7.97 

Sampling date: 07/24/03; Precision on Sample from XRF Location X12, readings 53 - 59 

Fe 

Pb 

Zn 

21,800 

883 

778 

982 

61.8 

45.4 

4.51 

7,00 

5.84 

Sampling date: 07/29//03; Precision on Sample from XRF Location X25, readings 10-16 

Fe 

Pb 

Zn 

9100 

364 

462 

908 

27.9 

41.5 

9.98 

7.67 

8.98 

Sampling date: 07/30/03; Precision on Sample from XRF Location X36, readings 49 - 55 

Fe 

Pb 

Zn 

16200 

549 

988 

1675 

145 

103 

10,32 

26.51 

10.45 

Sampling date: 07/31/03; Precision on Sample from XRF Location X46, readings 80 - 86 

Fe 

Pb 

Zn 

17400 

459 

639 

916 

18.3 

17.8 

5.27 

3.99 

2.86 
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TABLE 6. 
FIELD PRECISION ASSESSMENT FOR XRF SAMPLING IN THE VICINITY OF USS LEAD REFINERY, INC. 

PARAMETER AVERAGE STANDARD DEVIATION (SD) RELATIVE SD 

Sampling date; 08/05/03; Precision on Sample from XRF Location X50, readings 96 - 102 

Fe 

Pb 

Zn 

16400 

736 

1060 

809 

35 

41 ; ; 

5.0 

4.7 

3.9 

Sampling date; 08/06/03; Precision on Sample from XRF location X66, readings 15-21 

Fe 

Pb 

Zn 

19300 

592 

1091 

1090 

13 

43 

5.6 

2.2 

4.0 

Sampling date: 08/07/03; Precision on Sample from XRF Location X79, readings 42-48 

Fe 

Pb 

Zn 

18700 

1624 

1913 

690 

21 

39 

3.7 

1.3 

2,0 

XRF Analysis date: 08/10/03; Precision on Sample from XRF Location X78, readings 61-67 

Fe 

Pb 

Zn 

6516 

583 

1541 

419 

30 

100 

6,4 

5,1 

6,5 
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Figure 2a 
Historical Sampling 

USS Lead IViRFI and Dupont 

Property Boundary 

I I Facilities 

Sample Locations (Historical) 

• EPA Soil Survey (U.S. EPA, 1985) 

• 1992 Lead Results (DuPont, 2001} (4x) 

• RFi 1999 Results (DuPont, 2001) (4x) 

• Baseline Assessment 2000 (DuPont, 2001) (4x) 

• MRFI - EntacI (USS Lead, 1999) 

• MRFI - Geoctiemical Solutions (USS Lead, 2001) 

New Samples (July 2002) 

® Soil(4x) 
• Wetland (2x) 

Note: 
All sample units are mg/kg. 
Sample locations designated with a '4x* were factored 
by four to ease comparison of these 0-24 inch sampling results 
with 0-6 inch surface sampling results. 
Samples not labled indicate concentrations = 0.00 mg/kg. 
Sample locations that are not labeled indicate non-detectable 
lead concentratione. 

Wetland Samples were factored by '4x'' to account for depth and 
dilution for surface concentrations. 
Soil Samples were tectored by '2x' to account for depth and 
dilution for surface concentrations. 
Aerial date 1998. 
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Figure 2b 
Historical Sampling 

USS Lead ISM Characterization 

N 

W 

•—•— Property Boundary 

I I Facilities 

Pre-Remediation Samples 

® Monitoring Well, Geochemical Solutions 

A 5oil> Geochemical Solutions 

Soil, TechLaw 

Note: 
All sample units are mg/kg. 
Sample locations designated with a ' '4x' were factored 
by bu r to ease comparison of these 0-24 inch sampling results 
with 0-6 inch surface sampling results. 
Samples not labled indicate concentrab'ons = 0.00 mg/kg. 
Sample IO(»tions that are not labeled indicate non-detectable 
lead concenlrations. 

Wetland Samples were factored tiy '4x ' to account for depOi and 
dilution tot surface concentrations. 
Soil Samples were factored by *2x' to account for depth and 
dilution for surface concenfrations. 
Aerial date 1S98. 
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Figures 
Historical Sampling 
USEPA and IDEM 

EPA Soil Survey (U.S. EPA, 1985) 
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Mi 
Sample Period July 23 - August 7. 2003 

• Stack from US Reduction 

• Sample Results (Lead ppm) 

o Samples Subject to Lab Analysis 

Figure 4a 
Lead XRF Results 

Resco, l-lammond, IN 
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Sample Period July 23 - Augus t 7. 2003 

• Stacl< from US Reduction 

• Sample Results (Lead ppm) 

o Samples Subject to Lab Analysis 

Figure 4b 
Lead XRF Results 

Calumet and East Calumet 
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Sample Period July 23 - August 7. 2003 

• Stack from US Reduction 

• Sample Results (Zinc ppm) 

o Samples Subject to Lab Analysis 

Figure 5b 
Zinc XRF Results 

South of USS Lead 
Resco, Hammond, IN 
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Chicago-
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Sample Period Julv 23 -Augus t 7. 2003 

• Stack from US Reduction 

• Sample Results (Iron ppm) 

o Samples Subject to Lab Analysis 

Figure 6a 
Iron XRF Results 

Calumet and East Calumet 
Neighborhoods 
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Sample Period July 23 - August 7. 2003 

• Stack from US Reduction 

e Sample Results (Lead and Zinc ppm) 

o Samples Subject to Lab Analysis 

Figure 8a 
Lead and Zinc 
XRF Results 

Calumet and East Calumet 
Neighborhoods 

Nets: 

Aerial OaiBAptl 12,1898 
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Sample Period Julv 23 - August 7. 2003 

• Stack from US Reduction 

• Sample Results (Lead and Zinc ppm) 

o Samples Subject to Lab Analysis 

Figure 8b 
Lead and Zinc 
XRF Results 

South of USS Lead 
Resco, Hammond, iN 
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Sample Period Julv 23 - August 7. 2003 

XRF Samples (Property Owners) • stack from us Reduciion 

e City of Easl Chicago 

• Dr. Martin Luttier King Center , , 

• E. Ctiicago Housing Auttiority 

Figure 9 
Locations and Pb Results of 

XRF Samples on City of 
East Chicago Property 
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APPENDIX A 

ACCESS/CONSENT FORMS 
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APPENDIX B 

LOG OF PHOTOGRAPHS & PHOTOGRAPHS 
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5 ' 

DATE 

l |J/yj 

TIME 

iX / i V 

o o 

CO 
< 
tr 
CD 
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' % ^ ^ ^ - 'c/i X ^ 

V k; • ) j j " f i , ; ( n r K f l 4 -^ J O ^ L. I A's ^; S itJr^f^i^i^f 
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APPENDIX D 

SRM 2711 CERTIFIED RESULTS 



APPENDIX E 

DETAILED XRF RESULTS 

Table E-1 XRF Data July 23-24,2003 

Table E-2 XRF Data July 29-August 5, 2003 

Table E-3 XRF Data August 6-10, 2003 

Table E-4 Property Database (Confidential) 
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APPENDIX E, TABLE E-1 
XRF Data July 23-24, 2003 
Site: USS Lead Vicinity Serial #XL700-U2167NR4212 
No XLNo Site Insp Sample Notes 

Bulk Sample Results in ppm 

Ssec Date/Time Fe (ppm) Fe Error Pb (ppm) Pb Error Zn (ppm) Zn Error Zr (ppm) Zr Error Rb (ppm) Rb Error Mo (ppm) 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

Cal 
Gal 
NV 
NV 

SRM-NV 
NV 
NV 
NV 
NV 
NV 

X01 
Bag Blank 

NV 
NV 
NV 
NV 

SRM 
Cal 

X02 
X03 

Bag blank 
X04 
X05 
X06 
X07 

P-X07-2 
P-X07-3 
P-X07-4 
P-X07-5 
P-X07-6 
P-X07-7 

X08 
45 Calibration 
46 
47 
48 
49 
50 
51 
52 1 
53 
54 
55 
56 
57 
58 
59 
60 

Bag blank 
NV 

SRM 
X09 
X10 
X I I 

Bag Blank 
X12 

P-X12-2 
P-X12-3 
P-X12-4 
P-X12-5 
P-X12-6 
P-X12-7 

X13 

MJM 
MJM 
MJM 
MJM 
MJM 
MJM 
MJM 
MJM 
MJM 
MJM 
MJM 
MJM 
MJM 
MJM 
MJM 
MJM 
MJM 
MJM 

MC 

Shutter Ca 
Shutter Ca 
Low time 
Low time 
Invalid test 
Invalid test 
Invalid test 
Invalid test 
Invalid test 
Invalid test 

SOI 810/812 E. 151st 
OK 
Invalid SRM 
Invalid SRM 
Invalid SRM 
Invalid SRM 
Pb, Zn, Fe low 
Shutter Ca 

S02 806 151 St St 
MJM S03, D03 5040 Kennedy 
MJM 

MC 
MC 
MC 
MC 

MJM 
MJM 
MJM 
MJm 
MJM 
MJM 

MC 
MJM 
MJM 
MJM 
MJM 
MES 
MES 

MJM 

MJM 
MJM 
MJM 
MJM 
MJM 
MJM 
MES 

OK 
Not sampled 
Not sampled 

S26 714 E. 151st St; resampled 8/12 MC 
Pb Avg. = 869; Precision test 
Precision test 
Precision test 
Precision test 
Precision test 
Precision test 

S27 5028 Alex'der; resampled 8/12 MC 
Shutter Ca 
OK 
Invalid test 

No sample 
No sample 

S04 Kennedy Gdns S 
OK 
Pb Avg. = 883; Kennedy Gdns 
Precision test 
Precision test 
Precision test 
Precision test 
Precision test 
Precision test 
No sample 

19.7 7/23/2003 10:26 
19.6 7/23/2003 10:36 
3.6 7/23/2003 10:44 

23.2 7/23/2003 10:44 
46.8 7/23/2003 10:54 
33.6 7/23/2003 10:59 
49.6 7/23/2003 11:01 

0 7/23/2003 11:03 
65.5 7/23/2003 11:03 
71.6 7/23/2003 11:05 
70.8 7/23/2003 11:14 
30.8 7/23/2003 11:32 
60.4 7/23/2003 11:40 
70.3 7/23/2003 11:43 
36.9 7/23/2003 11:52 
63.8 7/23/2003 11:54 
61.1 7/23/2003 11:58 
19.7 7/23/2003 12:37 

71 7/23/2003 12:46 
62.8 7/23/2003 13:56 
50.5 7/23/2003 14:25 
61.4 7/23/2003 14:45 
60.6 7/23/2003 14:52 
61.7 7/23/2003 15:18 
60.8 7/23/2003 15:38 
31.1 7/23/2003 15:43 
31.5 7/23/2003 15:46 
31.5 7/23/2003 15:49 
30.5 7/23/2003 15:51 
31.3 7/23/2003 15:54 
31.6 7/23/2003 15:56 
31.1 7/23/2003 16:00 
19.7 7/24/2003 9:09 
60.6 7/24/2003 9:19 

0.8 7/24/2003 9:24 
71 7/24/2003 9:25 

60.2 7/24/2003 10:07 
60.6 7/24/2003 10:38 
60.6 7/24/2003 11:22 
40.8 7/24/2003 11:35 
62.1 7/24/2003 11:55 

61 7/24/2003 12:02 
61.5 7/24/2003 12:06 
61.3 7/24/2003 12:11 

61 7/24/2003 12:15 
60.6 7/24/2003 12:20 
85.6 7/24/2003 12:23 
86.2 7/24/2003 12:35 

NA 
NA 

9036.8 
8499.2 
4547.2 

17497.6 
3059.2 
8339.2 

28185.6 
<LOD 

30387.2 
9715.2 
9356.8 

16499.2 
20492.8 

NA 
9446.4 

16691.2 
<LOD 

13990.4 
9324.8 
7705.6 
12896 

12697.6 
12294.4 

12800 
14092.8 
12396.8 
12198.4 
10598.4 

NA 
<LOD 

19596.8 
21388.8 
13196.8 
13491.2 
14988.8 

<LOD 
22400 
22400 

22297.6 
20288 

22988.8 
20992 

21094.4 
12800 

380 
65.1 
340 
110 
300 

43.6 
660 

57.75 
770 
310 
440 
500 
570 

340 
430 

46.5 
400 
330 
300 
380 
520 
560 
510 
610 
550 
560 
550 

56.85 
4800 

540 
380 
370 
400 

62.55 
570 
550 
540 
500 
570 
560 
470 
330 

NA 
NA 

<LOD 
<LOD 
411.6 

3337.6 
54.3 

2969.6 
58.4 

3240 
744 

<LOD 
573.6 
458.4 
398.6 
845.6 
1040 

NA 
609.2 

1389.6 
<LOD 
914.4 
527.2 

96.1 
924.8 
916.8 
822.4 
904.8 
863.2 
822.4 
817.2 
596.8 

NA 
<LOD 

916 
1089.6 
632.8 
746.8 
1060 

<LOD 
860 

953.6 
952 

808.4 
930.4 
852.8 
820.8 
671.2 

690 
9.45 
30.5 

14 
18.1 

17 
17.7 

9.4 
38.1 

8.1 
37.5 
25.5 
34.1 
41.5 
47.2 

32.6 
46.4 

6.9 
38.5 

30 
15.2 
38.5 
52.7 
54.2 
51.3 
56.5 
53.2 
54.8 
49.8 

6.15 
380 

44.5 
31.4 
32.6 
39.1 

7.5 
40.5 
41.4 
40.1 
36.7 
41.1 
40.9 
33.7 
27.9 

NA 
NA 

<LOD 
19.4 

149.1 
4848 

<LOD 
2899.2 
<LOD 

4678.4 
1169.6 

30.8 
1140 

137.1 
95.8 

271.4 
298.6 

NA 
557.2 

1069.6 
18.5 
734 

525.2 
56.2 
638 

599.6 
622.4 
659.6 
532.8 
685.6 
605.2 
588.8 

NA 
15.9 

<LOD 
303.4 
708.4 
738.4 
887.2 

20.1 
790.4 
825.6 
785.6 
705.6 
833.6 
756.8 
744.8 

434 

3300 
12.1 
38.1 
21.2 

86.85 
23.6 

133.5 
14.2 
60.2 

11 
66.2 

22 
62.8 

34 
36.6 

40.5 
52.2 

8 
44.8 
38.8 

19 
41.7 
56.2 
61.5 
57.1 
59.8 
62.7 
61.7 
64.3 

7.6 
375 

34 
42.4 
41.7 
46.1 

9.8 
50.1 
49.6 
47.1 
44.4 
50.6 
49.9 
41.7 
30.1 

NA 
NA 

<LOD 
<LOD 

75 
724 

<LOD 
390.6 
<LOD 
708.8 

51.7 
<LOD 

54.8 
83.9 
72.6 

169.4 
200.9 

NA 
60.6 
98.4 

<LOD 
71.7 

50 
100.8 
105.7 
98.6 
93.4 
96.3 
88.4 
94.6 
99.8 
71.2 

NA 
<LOD 
171.1 
214.4 

77.4 
70.5 
84.1 

<LOD 
84.9 
85.9 
69.8 
84.1 
92.4 
84.2 
76.8 
75.3 

165 
2.7 
6.7 

3 
6.45 

3.1 
5.55 

2 
6.4 
2.4 
7.1 
5.5 
7.5 
9.1 

10.2 

5.6 
6.4 
1.8 
5.8 
5.2 
6.3 
6.5 
8.7 
9.3 
8.5 
9.2 
9.1 
9.6 

9 

1.8 
81 

9.6 
5.8 
5.4 
5.7 
2.1 
6.7 
6.6 

6 
6.2 
6.8 
6.7 
5.5 

5 

NA 
NA 

<LOD 
<LOD 

70.5 
1640 

<LOD 
1540 

<LOD 
1429.6 

55.7 
<LOD 

73.7 
59 
61 

128.1 
156.9 

NA 
48.3 
43.4 

<LOD 
60.5 
54.3 
67.8 
78.8 
66.1 
71.8 
76.6 
62.7 

69 
76.7 
55.8 

NA 
<LOD 
272.4 
157.4 

49 
61.2 
43.2 

<LOD 
36.2 
31.6 
41.4 
41.9 
40.8 

37 
43.5 
43.2 

270 
5.85 

12 
7.7 

12.75 
10.1 

11.25 
4.8 

11.9 
4.95 

14 
9.1 

13.1 
15.1 
16.9 

9.9 
9.5 

4.05 
10.3 
9.9 

10.2 
10.9 
14.2 
15.8 
14.5 
15.4 
15.3 
16.3 
15.7 

3.75 
180 
15.6 

9.3 
9.6 
8.7 
4.8 
10 

9.5 
9.7 
9.5 
10 

10.1 
8.8 
7.9 

NA 
NA 

3080 
<LOD 
<LOD 
985.6 
<LOD 
952.8 
<LOD 

1029.6 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

NA 
<LOD 
<LOD 

5.3 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

NA 
4 

<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

4.7 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

XRF Data July 23-24, 2003 
Site: USS Lead Vicinity 
No XLNo Site 

61 61 NV 
62 62 XI4 
63 63 Cal 

APPENDIX E, TABLE E-1 

Serial #XL700-U2167NR4212 
Insp Sample Notes 
MJM Low time 

MC 
MJM Shutter Ca 

Ssec Date/Time 
8.1 7/24/2003 12.40 

65.9 7/24/2003 13:33 
19.7 7/24/2003 13:53 

Bulk Sample Results in ppm 

Fe (ppm) 
2209.6 
8339.2 

Fe Error 
690 
330 

Pb (ppm) 
<LOD 
275.2 

Pb Error Zn (ppm) 
49.95 <LOD 

23.5 264.6 

Zn Error 
345 

30.9 
NA NA NA 

Zr (ppm) Zr Error Rb (ppm) Rb Error Mo (ppm) 
<LOD 13.2 <LOD 22.95 <LOD 

41.6 5.1 44.8 9.6 <LOD 
NA NA NA 

JG9 



71 71 Bag blank MJM 
72 72 X20 MES 
73 73 NV MJM 
74 74 SRM MJM 

S29 
Low time 

60.4 7/24/2003 15:58 
61.8 7/24/2003 16:04 
21.9 7/24/2003 16:16 
60.8 7/24/2003 16:17 

<LOD 
14092.8 

8864 
21196.8 

48.3 
470 
53.9 
590 

<LOD 
627.2 

3089.6 
1069.6 

6.6 
37.5 
10.7 
47.9 

22.3 
825.6 

5318.4 
307.8 

8.2 
54.9 
17.7 
37.3 

<LOD 
57.5 

686.4 
214 

1.8 
6.4 
2.3 

10.5 

<LOD 
60.3 

1629.6 
173.8 

3.9 
12.1 
6.1 

17.6 

<̂  
954. 
<LOD 

Notes to Data Table: 
1 XL number means reading number on the Niton XRF 
2 Site is the XRF location or the bag blank or the SRM or the self-calibration 
3 Insp means the person collecting the sample at the XRF location, or the operator of the XRF, as applicable 
4 SRM means Standard Reference Material 2711 
5 MJM is Mike Mikulka; MC is Mirtha capiro; MES is Mike Sickles 
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No 

XRF Data July 23-24, 2003 
Site: USS Lead Vicinity 

APPENDIX E, TABLE E-1 
Bulk Sample Results in ppm 

Serial #XL700-U2167NR4212 
3 ; 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

3r(ppm) 

NA 
NA 

392.4 
<LOD 
<LOD 
987.2 
<LOD 
863.2 
<LOD 
775.2 
124.1 
<LOD 

101 
<LOD 
<LOD 

57.9 
92.8 

NA 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

NA 
<LOD 
<LOD 
106.7 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

Sr Error 

210 
5.85 

13.65 
4.2 

11.1 
5.3 

10.05 
2.6 
13 

4.95 
13.8 
11.1 

15.45 
11.9 
13.1 

12.9 
13.95 

3.9 
13.2 
12.3 
10.8 

11.85 
16.2 

17.55 
16.05 
17.25 
17.25 

17.7 
18.6 

3.75 
150 

12.3 
12.6 
12.3 

11.25 
4.5 

14.85 
14.25 
13.95 

13.5 
14.4 

14.25 
12 

10.95 

Se (ppm) 

NA 
NA 

<LOD 
<LOD 
<LOD 

684 
<LOD 
<LOD 
<LOD 
924.8 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

NA 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

NA 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

Se Error 

330 
5.85 
9.9 
4.9 

10.8 
4.35 
11.1 
3.6 

10.35 
5.1 

11.55 
7.95 

11.25 
11.55 
12.15 

9.6 
10.2 
4.05 

9.6 
9 

7.5 
9.6 

12.9 
13.65 

13.2 
14.7 

14.55 
15.3 
14.4 

3.45 
94.05 

11.4 
9 

8.55 
9.15 
4.65 

11.25 
9.9 

10.2 
10.2 

10.05 
11.25 
9.15 
7.65 

As (ppm) As Error 

NA 
NA 

<LOD 
<LOD 

59.2 
144.7 
<LOD 

1729.6 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

36.5 
49.1 
99.7 
75.1 

NA 
<LOD 
<LOD 
<LOD 

44.4 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

NA 
<LOD 
<LOD 

93.4 
39.4 

<LOD 
<LOD 
<LOD 

57.1 
<LOD 
<LOD 
<LOD 
<LOD 

52.1 
<LOD 

34.2 

720 
8.25 
24.5 
10.6 
21.9 
15.4 

20.85 
10.05 
42.75 

7.05 
43.65 

20 
27.2 
32.5 
35.9 

37.35 
51.45 

5.7 
29.2 

34.35 
17.7 
42.9 

58.95 
61.8 

57.75 
63 

60.15 
61.65 

56.1 

5.25 
480 

34 
24.2 
37.2 
44.1 

6.6 
31.1 

46.65 
44.85 
41.55 

45.9 
31.3 

38.25 
21.4 

No 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

Hg (ppm) Hg Error 

NA 
NA 

<LOD 
<LOD 
<LOD 

1589.6 
<LOD 
<LOD 
<LOD 

1329.6 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

NA 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

NA 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

645 
5.7 

13.65 
7.8 

10.8 
7.65 

10.65 
4.8 

16.2 
4.65 

16.65 
11.25 
14.55 
17.25 

17.7 

13.95 
16.8 
3.9 

15.45 
13.2 
8.85 

15.15 
20.7 

21.75 
19.95 
21.6 

20.55 
20.1 

20.85 

3.6 
195 

17.4 
12.45 

12.9 
15 

4.35 
16.95 

15.9 
14.85 
14.55 
15.75 
16.65 

13.5 
11.25 

Cu (ppm) 

NA 
NA 

<LOD 
<LOD 
154.5 

2369.6 
467.6 

3868.8 
380.6 
2320 

<LOD 
<LOD 
<LOD 

71.7 
<LOD 
<LOD 
<LOD 

NA 
<LOD 
140.2 
20.9 

107.7 
<LOD 
<LOD 

84.2 
103.5 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

NA 
26 

<LOD 
<LOD 
<LOD 
<LOD 
111.5 

41 
100.2 
<LOD 

93.9 
75.7 

<LOD 
<LOD 
103.2 
64.4 

Cu Error 

8097.6 
28.8 
80.7 
25.2 
150 

36.5 
240 
16.8 
86.7 

23.85 
96 

31.7 
240 

64.35 
69.15 

64.35 
51.8 
12.7 
46.9 
62.1 

45 
43.9 

61 
97.5 

90.75 
106.8 
96.45 

100.35 
103.8 

12.6 
540 

65.25 
63.6 
63.6 
46.5 
16.1 
52.3 

75.15 
49.1 
46.6 

81.75 
79.2 
44.5 
34.4 

Ni (ppm) N 

NA 
NA 

122982.4 
<LOD 

4297.6 
6048 

12000 
5478.4 

42982.4 
5398.4 
<LOD 
<LOD 
<LOD 
<LOD 

17190.4 
<LOD 
<LOD 

NA 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
434.4 
<LOD 
<LOD 
<LOD 

NA 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
414.8 
<LOD 
<LOD 
<LOD 

i Error 

32000 
48 

190 
37 

390 
49.1 
840 

24.1 
133.05 

42 
150 

86.25 
450 

118.65 
128.4 

93.9 
105.45 
33.15 

100.65 
93.75 

85.8 
95.55 
133.8 
143.1 

135.45 
120 

143.1 
150 
150 

33 
1080 
123.3 
95.85 
95.85 
97.95 

38.7 
121.2 
120.9 

115.65 
111.45 

94 
127.8 

105 
84.6 

Co (ppm) Co Error 

NA 
NA 

<LOD 
<LOD 
<LOD 

8147.2 
<LOD 

2529.6 
<LOD 

7737.6 
<LOD 
<LOD 
<LOD 
270.6 
<LOD 
510.8 
<LOD 

NA 
309.2 

420 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
553.6 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

NA 
<LOD 
<LOD 
557.2 
<LOD 
483.6 
<LOD 
<LOD 
<LOD 
<LOD 
549.6 
<LOD 
468.8 
521.2 
<LOD 
313.4 

61478.4 
58.35 

360 
62.3 
435 
72.7 
600 

41.5 
495 

48.45 
570 
170 
510 
270 
450 

190 
230 

39.45 
330 
285 
255 
300 
420 
320 
420 
495 
450 
465 
450 

43.95 
3900 

280 
315 
210 
315 

49.2 
435 
435 
280 
390 
300 
290 
360 
180 

Mn (ppm) Mn 

NA 
NA 

198963.2 
<LOD 
<LOD 

14988.8 
<LOD 
9120 

<LOD 
12896 
<LOD 
<LOD 
<LOD 
462.8 
<LOD 
<LOD 

636 
NA 

<LOD 
782 

<LOD 
703.2 
<LOD 
<LOD 
521.2 
<LOD 
663.2 
825.6 
<LOD 

1049.6 
<LOD 
<LOD 

NA 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
632.8 
<LOD 

750 
<LOD 
660.8 
806.4 
947.2 
639.2 
700.8 
597.6 

Error 

83968 
78.45 

450 
110 
465 
140 
420 
69.7 
675 

73.35 
780 
250 
540 
555 
420 

405 
330 

56.25 
310 
390 
345 
290 
600 
440 
400 
720 
450 
660 
630 

65.85 
5246.4 

585 
420 
420 
300 
70.5 
410 
585 
390 
370 
410 
410 
340 
250 

Cr (ppm) Ci 

NA 
NA 

• Error 

1379532.8 329932.8 
<LOD 

680 
18099.2 

1699.2 
21388.8 

1129.6 
17792 
<LOD 
<LOD 
<LOD 
258.8 
528.8 
<LOD 
<LOD 

NA 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

1169.6 
<LOD 
<LOD 
<LOD 

NA 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
266.2 

85.65 
230 
120 
320 
170 
300 
81.4 
375 
76.8 
420 
160 
270 
330 
360 

240 
285 
63.6 
285 
240 
225 
255 
345 
405 
345 
360 
420 
405 
390 

72.9 
2548.8 

330 
255 
255 
270 
81.6 
360 
345 
330 
315 
360 
375 
315 
160 

Cycle 

1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
l o f 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 

RES7 

373.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

376.2 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

371.6 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

No 
61 
62 
63 

XRF Data July 23-24, 2003 
Site: USS Lead Vicinity 
Sr (ppm) Sr Error Se (ppm) Se Error 

<LOD 24.3 <LOD 20.55 
<LOD 

NA 
11.4 <LOD 

NA 
8.7 

APPENDIX E, TABLE E-1 

Serial #XL700-U2167NR4212 
As (ppm) As Error No Hg (ppm) Hg Error 

<LOD 42.3 61 <LOD 25.35 

Bulk 

<LOD 27.75 62 <LOD 
NA 63 NA 

Sample Results in ppm 

Cu (ppm) Cu Error 
<LOD 960 

Ni (ppm) Ni Error 
48000 2299.2 

10.95 <LOD 
NA 

56.4 <LOD 
NA 

95.4 

Co (ppm) Co 
<LOD 
<LOD 

NA 

Error 
1500 
270 

Mn (ppm) Mn 
<LOD 
<LOD 

NA 

Error 
1125 
390 

Cr (ppm) Cr 
1460 

<LOD 
NA 

Error 
820 

Cycle 
1 of 1 

255 1 of 1 

RES7 
NA 
NA 

1 of 1 373.6 
T 7 0 r> 



71 
72 
73 
74 

<LOD 
<LOD 
660.8 
92.9 

3.75 
15.3 
2.9 

13.1 

<LOD 
<LOD 
478.8 
<LOD 

3.9 
10.8 
3.5 

11.7 

<LOD 
<LOD 
650.4 

69.9 

5.4 
42.6 

8.6 
36.3 

71 
72 
73 
74 

<LOD 
<LOD 

1389.6 
<LOD 

3.75 
15.9 

6 
18.9 

25.9 
94.3 
1440 
75.2 

12.9 
56.3 
19.2 
47.5 

<LOD 
<LOD 

6438.4 
<LOD 

32.4 
117.45 

30.3 
130.35 

<LOD 
<LOD 

9638.4 
475.6 

41.25 
375 
53.7 
310 

<LOD 
776.4 

13798.4 
967.2 

59.55 
370 
86.1 
430 

<LOD 
<LOD 

21388.8 
<LOD 

64.8 
330 
100 
360 

1 of 1 

1 of 1 
1 of 1 
1 of 1 

NA 

NA 
NA 
NA 

Notes to Data Table: 
1 XL number means reading number on the Niton XRF 
2 Site is the XRF location or the bag blank or the SRM or the self-calibration 
3 Insp means the person collecting the sample at the XRF location, or the operator of the XRF, as applicable 
4 SRM means Standard Reference Material 2711 
5 MJM is Mike Mikulka; MC is Mirtha capiro; MES is Mike Sickles 



APPENDIX E, TABLE E-2 
Header: XRF Data July 29 to August 5, 2003 
Site: USS Lead Vicinity 
No XLNo Site Insp Sample Note Ssec Date/Time 

Bulk Sample Results in ppm 

Fe Fe Error Pb Pb Error Zn Zn Error Zr Zr Error Rb Rb Error Mo Mo Error 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

Cal 
Bag Blank 

Bag Blank2 
SRM 
SRM 
X21 
X22 

Bag Blank 
X24 
X25 

P-X25-2 
P-X25-3 
P-X25-4 
P-X25-5 
P-X25-6 
P-X26-7 

X23 
Bag Blank 

X26 
X27 
X28 
Void 
X29 

Bag Blank 
SRM 
X29 

X29 dup 
Cal 

Bag Blank 
SRM 

Re-Cal 
Bag Blank 
Bag Blank 
Bag Blank 
Bag Blank 

X30 
X31 
X32 

Bag Blank 
Bag Blank 

X33 
Bag Blank 

X34 

Cal 

MJM 
MJM 
MJM 
MJM 
MJM 
MJM 
MC 
MJM 
MES S07, M07 
MES 
MJM 
MJM 
MJM 
MJM 
MJM 
MJM 

MC 
MJM 
MES S08 
MES 

MC S09 
MJM 
MES 
MJM 
MJM 
MJM 
MJM 
MJM 
MJM 
MJM 
MJM 
MJM 
MJM 
MJM 
MJM 
MJM 
MES SIO 
MES S11 
MJM 
MJM 
MES 
MJM 
MES 
MJM 
MJM 

Self-Cal 
Ni, Fe and Cr out 
OK 
Not Valid 
PbOK 

OK 
D07 (EMPA); 4929 Melvile 
Pb Average = 364 
Precision test 
Precision test 
Precision test 
Precision test 
Precision test 
Precision test 

OK 
4912 Melville 

4912 Alexander 
Invalid reading 
questionable; redo 
equip, cleaned; OK 
Pb, Zn OK 
Pb average = 429 
Disregard R23 for X29 
Self-Cal 
OK 
PbOK 
Changed Battery 
NV, term early 
Fe, Cr high 
Still high after cleaning 
Cleaned board; OK 
MLK Park 
4842 Kennedy 
4826 Kennedy 
Invalid test; 4 sec 
OK 
No sample; X31,X32 
Fe, Cr high 

No site; dup of R43 
Self-Cal 
APPENDIX E, TABLE E-2 

Header: XRF Data July 29 to August 5, 2003 
Site: USS Lead Vicinity 
No XLNo Site Insp Sample Note 

19.7 
61.4 
60.2 
60.6 
60.7 
60.8 
65.2 

104.6 
90.9 

77 
65.5 
60.9 
70.7 
61.6 
62.3 
61.2 
60.8 
60.6 

61 
70.5 
72.6 

0 
64 

60.1 
60.8 
78.6 
60.6 
19.7 
64.4 
61.4 
19.7 
10.2 
53.5 
46.5 
46.1 

62 
94.8 

63 
4.4 

30.4 
86.7 
48.7 

127.2 
127.2 

19.7 

f I ft 11 It I I I I I I I I If " " " 
i T t T I I 11 TT I I I I I I I I I I I I I I 
I I I I 11 II I I I I i r T t I I I t I r l r 
11 I I n i l I I I I 11 l i I I 14 11 11 
I f ffTTTT t l i rTr 11 I r T t H ' l t 
I I I I t l I I I I f t 11 t l I t I t I t t l 
I I I I I I I I I I I I I I I I I I I I I I I I 

ItltlllllulllllllttltTt 

I I I I n i l I I I I I I I I I ! I I I I I I 
T T T n I I I f i l l r i l l I I I I I I I I 
117111 I I I I 11 11 I I I I I I n i l 

I I I I I I I I I I I I I I I I I I I I I I I ! 

//////////////////ffffTT 

I I I I 11 I I I I u I I I I I I I I I I I I 

llllllllllllllllllllllll 

lllllllh 

II III! II till IIHit mm 

I I I I 11 I I I I l i n n i l 11 I I 11 

IIIIIIIIIIIIII It II llttTt 
iiiiiiiiiiiiiiiiiiiiim 
7/30/2003 8:52 
7/30/2003 8:54 
7/30/2003 8:58 
7/30/2003 9:53 
7/30/2003 9:54 
7/30/2003 9:55 
I I I I n i l I I I I I I 11 11 I I I f I I 

llllllllllllllllllllllll 
IIIIIIIIIIIIIIIIIIII i m 
n II 11 I I II II II I I I I I I II II 
I I 11 11 11 Tri I 11 TT 11 I I 11 I I 
t l I t t l I t t l t l I I t t I I I I I t i t 

I I I I 11 I I I I I I I t 11 I I I I n I I 
I I I I 11 I n i I I 11 T111 I I I I II 
I t t l I t I I I I t l I I t t l l I I I I I t 

I I I I 11 11 n I I I I I I I I I I t i l l 
T T T f T f TITT I I I I I I I I I I I I I I 
I I t l I t I I I I t l I t I t 11 I I 11 M 

l l l l l l l l l l l l l l l l l l l l l l l l 
I I I I I I I I TT^I I 11 11 TT I I I I I I 
I t t l l t l l I I I I I I I t I I I t I I I I 

NA 
513.2 

<LOD 
7846.4 
21883 

7584 
11398.4 

<LOD 
17190.4 
9606.4 
8556.8 

8864 
8076.8 

10099.2 
10195,2 
10297.6 
16499.2 

<LOD 
20096 
8115.2 

16089.6 
3459.2 

11795.2 
<LOD 

21094.4 
11200 

11596.8 
NA 
<LOD 

21888 
NA 

259.6 
376 

403.6 
<LOD 

6764.8 
16294.4 
19289.6 

382 
" 252.2 

17088 
334.8 

26598.4 
26598.4 

NA 

69.7 
41.55 

21 
590 
290 
370 

41.85 
390 
340 
340 
320 
330 
370 
390 
360 
460 

47.1 
550 
300 
420 

74.4 
26 
57 

580 
330 
380 

41.55 
590 

130 
62.6 
71.3 

72.45 
270 
380 
500 
220 

75.6 
400 
66.8 
490 
490 

NA 
<LOD 
<LOD 

3497.6 
1109.6 

104.7 
378.6 

<LOD 
827.2 
378.4 
339.8 
383.6 

347 
367.2 
325.8 
406.2 
371.8 

<LOD 
962.4 
188.5 
608.4 

2668.8 
3577.6 

<LOD 
1089.6 
435.2 
423.2 

NA 
<LOD 

1069.6 
NA 
<LOD 
<LOD 
<LOD 
<LOD 

80.7 
578.4 
626.4 

<LOD 
<LOD 

562 
<LOD 

183.9 
183.9 

NA 

7.2 
7.05 

4.6 
48.5 
15.6 
25.9 

5.1 
31.2 
26.1 
26.8 
26.1 
26.7 
27.4 
27.3 
27.1 
26.2 

6.6 
44.3 

19 
30.3 
16.1 

5.2 
7.05 
48.6 
24.7 

28 

6.3 
47.3 

18.45 
7.5 
8.4 
7.5 

13.9 
26.4 
33.3 
28.2 
10.5 
27.2 

8.4 
16.3 
16.3 

NA 
<LOD 

23 
4537.6 

302 
163.9 
680.4 

21.5 
1009.6 
441.6 
425.2 
462.4 
424.4 
502.8 

446 
534.4 
734.8 

12.8 
1220 

280.6 
907.2 

6227.2 
3619.2 

14.7 
328.6 

708 
759.6 

NA 
19.6 

270.4 
NA 

34.6 
18.7 

<LOD 
19.6 

131.6 
806.8 

1029.6 
<LOD 

23 
762.4 

<LOD 
346.6 
346.6 

NA 

24 
8 

6.6 
37.1 
24.4 
43.5 

6 
43.8 
36.7 

39 
36.9 

38 
40.9 
40.9 
39.7 
46.6 

7.7 
63.4 
29.8 
47.2 
31.9 

6.8 
7.9 

37.9 
39.8 
46.8 

7.5 
35.4 

22 
8.9 

13.35 
9.6 

22.2 
39.9 

54 
53.55 

12 
40.2 

13.65 
27.9 
27.9 

NA 
<LOD 
<LOD 

665.6 
219.8 

72.8 
60.7 

<LOD 
90.2 
59.1 

64 
62.6 
48.3 
58.4 
53.7 
60.7 

122.1 
<LOD 

89.5 
51.2 

75 
499.6 
663.2 

<LOD 
216.6 

80.4 
74.5 

NA 
<LOD 

198.8 
NA 
<LOD 
<LOD 
<LOD 
<LOD 

145.4 
81.7 

115.1 
<LOD 
<LOD 

107.1 
<LOD 

93.3 
93.3 

NA 

NA 
1.95 <LOD 

1.8 <LOD 
0.9 1480 

10.6 154.9 
5.7 44.7 
5.5 57.2 

1.35 <LOD 
5.3 
5.5 

6 
5.6 
5.5 
5.8 

6 
5.6 
7.1 

49.6 
48.7 
35.2 
51.8 
48.6 
54.2 
56.1 
51.3 
48.2 

1.8 <LOD 
7.1 
5.2 
5.7 
3.3 

1 

44.9 
64.1 
50.6 
1460 

1689.6 
1.95 <LOD 
10.6 167.6 
5.4 46.7 
6.1 44.3 

NA 
1.65 <LOD 

10 151.6 
NA 

4.65 <LOD 
1.95 <LOD 
2.25 <LOD 

2.1 <LOD 
7 48.1 

5.2 52.1 
7 42.6 
6 <LOD 

2.7 <LOD 
5.8 49.6 

2.25 <LOD 
5.5 55.3 
5.5 55.3 

NA 

4.2 
3.9 
2.3 

16.8 
9.1 

10.1 
2.85 

8.2 
9.7 
9.6 
9.8 

10.2 
10.6 
11.2 
9.9 
9.7 

3.75 
10.9 
10.1 
9.5 
9.7 
2.8 

4.05 
17.4 
8.5 
9.7 

3.45 
16.5 

10.2 
4.2 

4.95 
4.65 

8.8 
8.4 
9.6 

15.45 
5.55 

8.5 
4.8 
8.7 
8.7 

NA 
7.8 
7.2 

987.2 
<LOD 
<LOD 
<LOD 

7.1 
<LOD 
<LOD 
<LOD 
<LOD 

7.5 
7.3 

<LOD 
<LOD 
<LOD 

6.8 
<LOD 
<LOD 
<LOD 

906.4 
1020 

6.2 
<LOD 
<LOD 
<LOD 
NA 

5.2 
<LOD 
NA 
<LOD 

5.8 
6.3 
7.5 

<LOD 
<LOD 
<LOD 
<LOD 

5.3 
<LOD 

6 
<LOD 
<LOD 
NA 

2.2 
2 
1 

8.85 
6.3 
6.3 
1.5 
5.4 

6.45 
7.05 
6.15 

4.6 
4.6 

7.35 
6.45 

6.9 
2 

7.35 
6 
6 

4.2 
1.2 
2.1 

9.15 
5.7 

6.75 

1.8 
8.7 

7.35 
2.2 
2.5 
2.4 
6.6 

5.55 
6.9 

11.85 
2.9 

5.85 
2.4 
5.7 
5.7 

46 
47 
48 
49 
.=;n 

46 
47 
48 
49 
f i n 

Bag Blank 
X35 

Bag Blank 
X36 

P-Yri f i .9 

MJM 
MJM 
MJM 
MJM S12 
M.IM 

OK 
MLK Center 
Fe, Cr high 
Pb average = 549 
P r \ r i r n r o r ^ i o i n n r\r\ 

Ssec Date/Time 

31.7 mmmiiiiiiiiiim 
OO.O H'H // frltHITJiii l i if // 

37.3 
101.3 ####5̂  

Bulk Sample Results in ppm 

Fe Fe Error Pb Pb Error Zn Zn Error Zr Zr Error Rb Rb Error Mo Mo Error 

LOD 
10195.2 

361.6 
13094.4 
- i ccnn f 

64.65 <LOD 
350 62.8 

76.2 <LOD 
370 451.6 
/ i vn o c c 

10.05 
14.1 
9.15 

26 
^ ^ r> 

17.6 
103.1 

<LOD 
879.2 
nnc o 

11.2 <LOD 
22.5 87.1 
15.9 <LOD 
46.1 89.8 
c-7 o • ^ n ^ 12 

2.55 <LOD 
6.2 72 
2.4 <LOD 
5.8 45.8 
-r o o n r> 

5.85 <LOD 
10.7 7.5 
5.25 8.5 

8.9 <LOD 
A A A ^ \ r > . r \ 

4.05 
4.6 
2.8 
6.3 

-7 o r 



56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

Bag Blank 
Unknown 
Unknown 

X37 
X38 

SRM 
X39 
Cal 
Cal 

Bag Blank 
SRM 
X40 
X41 

Bag Blank 
X41 

No Test 
Bag Blank 

X42 
X43 
Cal 

Bag Blank 
Bag Blank 

X44 
X45 
X46 

P-X46-2 
P-X46-3 
P-X46-4 
P-X46-5 
P-X46-6 
P-X46-7 

Bag Blank 
SRM 
X47 
Cal 

MJM 
MJM 
MJM 
MJM 
MES 
MJM 
MES 
MJM 
MJM 
MJM 
MJM 

MC 
MJM 
MJM 
MJM S13 
MJM 
MJM 

MC S14 
MJM S15 
MJM 
MJM 
MJM 

MC 
MJM 
MC 
MJM 
MJM 
MJM 
MJM 
MJM 
MJM 
MJM 
MJM 
MJM 
MJM 

OK 
Appears to be dup of R56 
Appears to be dup of R56 

Self-Cal 
Self-Cal 
OK 
PbOK 

Vac.Lot @ Grasseli & 150 
OK; Cr, Fe < 3SD 
Sieved 

OK; Cr < 3SD 
4907 Grasselli 
4904 Grasselli 
Self-Cal 
High readings; cleaned eq. 
OK; Cu, Zn, Mo < 3 SD 

No sample; Pb Avg = 459 
Precision test 
Precision test 
Precision test 
Precision test 
Precision test 
Precision test 
OK 
Zn OK; Pb low 

Self-Cal 
APPENDIX E, TABLE E-2 

30.5 
30.5 
30.5 
75.6 
61.7 
62.3 
72.7 
19.7 
19.7 
35.1 

92 
67.5 
62.1 
35.1 

93 
3.6 

52.9 
86.5 
92.4 
19.7 
138 

45.8 
61.9 
80.7 
70.2 
84.6 
64.5 
60.2 
66.6 
62.7 
64.8 

34 
64.6 
68.3 
19.7 

I I I I I I 1111 I 
I I I I I I I I I I Tl / / I t t l I t i t T i 

# t t If ft tt t\ I I I Hit IIIIII m 
I I I I I I I I I I I 
I I I I I I I I I r 
I I I I I I I r T r 

< II I I I I I I I I 
11 11 11 I I I I i i l l l l l l l l 

7/31/2003 9:02 
I I I I I I I I I I I I I I I I I I I I m 
I I 1 1 I I I I I I 1 1 I I I I I I I I I I I I 

iillliliiilittllllllllll 
iiiiiiiiiiiiiiiiiiiim 
iiiiiiiiiiiiiiiiiiiim 
IIII11II11II111111II im 
I I I I I I n i l n i l I I I I I t I I I I 
l l I I i ' * ' ' * ' * ' * ** ' * ' ' ' * ' ' 
I I I I i l I I J I 11 I I 11 l l l l l l l l 

II11II11IIII11IIII11 lt# 
IIIUIIIIIHIHHIHHIf 
I t t l I I I t I t t l I t I I t i l l I I I I 

IIIIIIIIIIIIIIIIIIIIIIU 
iiiiiiiiiiiiiiiiiiiiim 
iiiiiiiiiiiiiiiiiiiiim 
IIIIII11II1111IIIIII im 
IIIIII11IIIIIIIIIIII m 
iiiiiiiiiiiiiiiiiiiim 
IIIIIIIIIIIIIIIIIIII im 
iiiiiiiiiiiiiiiiiiiiim 
iiiiiiiiiiiiiiiiiiiim 
11IIII11IIII111111 m m 
i imi i imimii imm 
II nil II nil IIIIII m m 
I t n I I I I I I 11 I I I I I I 11 11 11 

Iillliliiilittllllllllll 
IIIIIIIIIIII mill mm 
II nil II nil nil II mm 
m m m m m m m 

8/5/2003 9:46 

<LOD 
<LOD 
<LOD 

21888 
9075.2 
22694.4 
13299.2 

NA 
NA 
<LOD 

21696 
11296 

85094.4 
97.6 

90470.4 
<LOD 
<LOD 
18790.4 
20096 

NA 

124.7 
<LOD 
10995.2 
16499.2 
17088 
16000 

16588.8 
18688 

17292.8 
17792 

18099.2 
<LOD 

20800 
12896 

NA 

83.85 
83.85 
83.85 
540 
330 
600 
370 

67.05 
470 
340 
1600 
64.4 
1500 
315 

75.75 
420 
420 

33 
66.3 
360 
410 
460 
420 
450 
540 
470 
500 
480 

76.95 
550 
450 

<LOD 
<LOD 
<LOD 

380 
223.2 

1129.6 
320.6 

NA 
NA 
<LOD 

1120 
399.6 
1240 

<LOD 
1220 

<LOD 
<LOD 

860.8 
626 

NA 
<LOD 
<LOD 

309.6 
391 

453.2 
456.4 
446.8 

486 
438 
448 
482 

<LOD 
1060 
252 

NA 

9.15 
9.15 
9.15 
26.5 
21.4 
48.8 
22.6 

9.6 
39.3 
24.6 
57.7 
9.3 

49.4 

19.9 
19.9 
19.9 

867.2 
357.6 
310.6 
687.6 

NA 
NA 

18.6 
301.4 
358.2 

1509.6 
22.8 

1469.6 
31.8 <LOD 

7.8 
33.1 
27.4 

4.65 
8.25 
23.3 
23.9 

28 
26.8 
27.9 
32.7 
28.1 
29.8 
29.3 

9.6 
45.6 

25 

19.9 
905.6 
837.6 

NA 
21 

22.9 
644.8 
742.8 
642.8 
639.6 
619.6 

658 
619.2 
630.4 
665.2 

16.6 
331.6 
424.4 

NA 

11.4 
11.4 
11.4 
50.8 
34.5 
37.4 
41.4 

10.7 
29.9 
31.3 

84 
11.3 
70.6 
60.9 

9.1 
43.5 
40.7 

5.6 
9.7 

41.5 
41.6 
42.8 
40.9 
42.5 
49.6 
43.4 
45.6 
44.3 
10.6 
36.7 
40.6 

<LOD 
<LOD 
<LOD 

118.1 
153 

218.4 
64.8 

NA 
NA 
<LOD 

213 
115.6 
216.8 

<LOD 
163.8 

<LOD 
<LOD 

171.2 
134.5 

NA 
<LOD 
<LOD 

74.2 
123.6 
160.2 
153.3 
165.5 
155.2 

153 
155.7 
156.2 

<LOD 
221.6 

96.9 
NA 

2.55 
2.55 
2.55 

7.1 
7.9 

10.5 
5.2 

2.4 
8.4 
6.3 

11.4 
2.4 
8.7 

7.35 
1.95 
7.1 
6.1 

1.2 
2.1 
5.8 
6.4 
7.7 
7.2 
7.9 
8.7 
7.8 
8.2 
7.8 
2.4 

10.1 
7.3 

<LOD 
<LOD 
<LOD 

42.9 
41.4 

170.6 
51.2 

NA 
NA 
<LOD 

156.8 
61.8 
28.9 

<LOD 
29.5 

<LOD 
<LOD 

48.7 
48.8 

NA 
<LOD 
<LOD 

42.2 
54.6 
66.6 
61.4 
67.6 
70.8 
66.5 
63.2 
67.6 

<LOD 
152.6 
53.2 

NA 

5.7 
5.7 
5.7 
9.6 
9.5 

17.4 
9.1 

4.8 
13.6 

9.4 
11.8 

6 
10.3 
22.5 

4.2 
8.6 
8.1 

2.55 
4.65 

9.1 
9.1 

10.4 
9.7 

10.6 
12.1 
10.6 

11 
10.7 

5.4 
16 

11.2 

7.1 
7.1 
7.1 

<LOD 
<LOD 
<LOD 
<LOD 
NA 
NA 

<LOD 
<LOD 
<LOD 

<LOD 
<LOD 

<LOD 
<LOD 
NA 

6.2 

7.1 

6 
6.2 

<LOD 
<LOD 
<LOD 

<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

i 
<LOD 
<LOD 
NA 

8.5 

8.4 

2.9 
2.9 
2.9 
7.2 
7.2 

8.85 
6 

2.7 
6.9 

6.15 
10.05 

2.8 
8.55 
12.9 
2.3 

6.15 
5.7 

1.4 
2.4 

6.15 
6.3 

7.35 
4.7 
7.2 

8.25 
7.35 

7.8 
7.2 
2.8 
8.4 

7.95 

Header: XRF Data July 29 to August 5, 2003 
Site: USS Lead Vicinity 
No XLNo Site Insp Sample Note Ssec Date/Time 

Bulk Sample Results in ppm 

Fe Fe Error Pb Pb Error Zn Zn Error Zr Zr Error Rb Rb Error Mo Mo Error 

91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
i i n 

91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
-i-in 

Bag Blank 
SRM 

Bag Blank 
X48 
X49 
X50 

P-X50-2 
P-X50-3 
P-X50-4 
P-X50-5 
P-X50-6 
P-X50-7 

X51 
X52 
X53 
Cal 

Bag Blank 
X54 
X55 
Yc;c; 

MJM 
MJM 
MJM 

MC 
MJM S16 

MC S17 
MJM 
MJM 
MJM 
MJM 
MJM 
MJM 
MJM 
MJM 

MC 
MJM 
MJM 

MC 
MC S18 

r/i l^/l 

OK; Cu, Zn, Mo < 3 SD 
Pb, Zn OK 
OK; Cu, Zn, Mo, Se< 3 SD 

4807 McCook 
4830 McCook; Pb avg. =736 
Precision test 
Precision test 
Precision test 
Precision test 
Precision test 
Precision test 
Rectory 
4806 McCook 
Sieved 
Self-Cal 
OK; Cu, Zn, Mo < 3 SD 
Fmr. RR Prop. 
Pb avg. = 526 

60.7 
64.1 

118.8 
68.6 
61.7 
60.5 
60.2 
60.5 
61.7 
60.7 
60.7 
62.6 
62.1 
62.9 
62.2 
19.7 
60.7 
66.1 
60.3 
C/1 o 

8/5/2003 10:03 
8/5/2003 10:06 
8/5/2003 11:47 
8/5/2003 11:55 
8/5/2003 12:05 
8/5/2003 12:15 
8/5/2003 12:18 
8/5/2003 12:22 
8/5/2003 12:26 
8/5/2003 12:29 
8/5/2003 12:33 
8/5/2003 12:36 
8/5/2003 12:42 
8/5/2003 12:51 
8/5/2003 13:11 

<LOD 
21593.6 

<LOD 
12697.6 
18188.8 

17792 
15897.6 
16499.2 
16691.2 
16793.6 
15897.6 

15296 
12396.8 
13094.4 
13593.6 

8/5/2003 14:43 NA 
8/5/2003 14:45 
8/5/2003 15:09 
8/5/2003 15:15 
Q/c/or»no ^ c o o 

<LOD 
7987.2 

23897.6 
o-i /(nn o 

67.35 
570 

32.25 
360 
500 
550 
450 
460 
480 
480 
460 
420 
380 
380 
430 

60 
300 
640 
c c n 

<LOD 
1089.6 

<LOD 
249.8 
587.6 
689.2 
775.6 
769.6 
712.4 

742 
760 

703.6 
192 

402.2 
120.3 

NA 
<LOD 

103.3 
534 

d n o 

6.75 
46.6 

4.8 
20.1 

33 
39.6 
36.8 
36.8 
36.9 

37 
37.2 
33.9 
19.4 
25.7 
18.1 

6.9 
15.6 
34.6 
O H /2 

15.7 
321.2 

13 
525.2 
559.6 
1000 

1129.6 
1060 

1029.6 
1080 

1069.6 
1060 

357.8 
746.8 
399.2 

NA 
17.3 

137.2 
952 

n c a A 

8 
36.5 

5.3 
36.1 
42.2 
67.4 
56.2 
55.1 
56.4 
56.8 
56.1 
52.6 
33.2 
43.7 
37.2 

8.1 
23.6 
66.9 
I T A A 

<LOD 
206.2 

<LOD 
73.8 
82.5 
82.7 
86.7 
81.7 

73 
83.7 
72.3 
81.6 
98.7 
53.1 

123.7 
NA 
<LOD 

50.1 
48.9 
r r A TT 

1.8 <LOD 
9.9 
1.2 
5.3 
6.3 
7.2 
6.3 
6.3 
6.3 
6.4 
6.1 

6 
6.3 
5.1 
7.5 

1.8 
5.1 

6 
r- -7 

158 
<LOD 

46.4 
53.4 
48.3 
44.6 
38.8 
46.5 
46.9 
49.2 
39.4 
56.6 
50.2 
45.4 

NA 
<LOD 

58.1 
50.5 
r-/% r t 

4.2 4.6 
16.4 <LOD 
2.7 3.9 
8.6 <LOD 

10.3 <LOD 
11.4<L0D 
9.7 <LOD 
9.5 <LOD 

10.3 <LOD 
10.1 <LOD 
10.2 <LOD 

9.1 <LOD 
9.7 <LOD 
9.3 <LOD 

10.2 8.9 
NA 

3.75 5.1 
9.8 <LOD 

11.2 <LOD 
A r\ A ^1 ^ - \ r> . 

2 
8.4 
1.4 

5.85 
6.75 

7.8 
6.6 

6.75 
6.9 
6.9 

6.75 
6.15 
6.45 

6 
5.1 

2 
6.3 

7.35 
r* - 7 / r 

u t Si: 



116 116 X57 MJM Riley Pk outfield 65 8/5/2003 16:17 11596.8 370 144 17.4 204.2 26.9 82.4 5.9 51.7 9.4 <LOD 6.45 

Notes to Data Table: 
1 XL number means reading number on the Niton XRF 
2 Site is the XRF location or the bag blank or the SRM or the self-calibration 
3 Insp means the person collecting the sample at the XRF location, or the operator of the XRF, as applicable 
4 SRM means Standard Reference Material 2711 
5 MJM is Mike Mikulka; MC is Mirtha Capiro; MES is Mike Sickles 
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No 

No 

Sr 

1 NA 
2 <LOD 
3 <LOD 
4 830.4 
5 122.9 
6 <LOD 
7 <LOD 
8 <LOD 
9 <LOD 

10 <LOD 
11 <LOD 
12 <LOD 
13 <LOD 
14 <LOD 
15 <LOD 
16 <LOD 
17 <LOD 
18 <LOD 
19 <LOD 
20 <LOD 
21 <LOD 
22 706.8 
23 763.6 
24 <LOD 
25 114.6 
26 <LOD 
27 <LOD 
28 NA 
29 <LOD 
30 104.5 
31 NA 
32 <LOD 
33 <LOD 
34 <LOD 
35 <LOD 
36 <LOD 
37 <LOD 
38 <LOD 
39 <LOD 
40 <LOD 
41 <LOD 
42 <LOD 
43 48.1 
44 48.1 
45 NA 

Sr 

46 <LOD 
47 <LOD 
48 <LOD • 
49 <LOD 
50 <LOD 

Header: XRF Data 1 July 29 to August 5 
Site: USS Lead Vicinity 
Sr Error Se 

NA 
3.9 <LOD 

3.75 <LOD 
1.2 691.6 

13.6 <LOD 
11.55 <LOD 
12.45 <LOD 
2.85 <LOD 
10.8 <LOD 
12.3 <LOD 
12.3 <LOD 

12.15 <LOD 
12.6 <LOD 
12.9 <LOD 
13.2 <LOD 

12.45 <LOD 
12 <LOD 

3.75 <LOD 
15.15 <LOD 

12.3 <LOD 
13.35 <LOD 

4.9 8.8 
1.4 608.4 
3.9 <LOD 

13.6 <LOD 
11.1 <LOD 
12.9 <LOD 

NA 
3.6 <LOD 

13.1 14.5 
NA 

9.75 <LOD 
4.05 <LOD 
4.65 <LOD 
4.5 <LOD 

10.35 <LOD 
11.4 <LOD 

13.05 <LOD 
14.25 <LOD 
5.55 <LOD 

10.35 <LOD 
4.65 <LOD 

8.6 <LOD 
8.6 <LOD 

NA 

2003 

Se Error As As Error Hg 

NA 
4.35 <LOD 

3.9 <LOD 
1.5 291.6 

12.3 108 
7.95 <LOD 
8.85 <LOD 
2.85 <LOD 
7.95 <LOD 

8.7 <LOD 
9.75 <LOD 

8.1 <LOD 
10.05 <LOD 
9.75 <LOD 

9.6 <LOD 
9 <LOD 

9.15 <LOD 
3.9 <LOD 

11.25 <LOD 
8.25 <LOD 
8.55 <LOD 

3.7 1469.6 
1.6 292 

4.05 <LOD 
12.75 90.4 

8.1 <LOD 
9.75 <LOD 

NA 
3.45 <LOD 

8.8 103.8 
NA 

9.75 <LOD 
4.2 <LOD 

4.95 <LOD 
4.5 <LOD 
7.8 <LOD 

7.65 39.8 
9.9 41.3 
15 <LOD 

5.4 <LOD 
8.4 <LOD 

4.95 <LOD 
7.2 <LOD 
7.2 <LOD 

NA 

Header: XRF Data July 29 to August 5, 
Site: USS Lead Vicinity 

NA 
5.85 <LOD 

5.7 <LOD 
3.4 834.4 

37.3 <LOD 
18.45 <LOD 
30.15 <LOD 

4.2 <LOD 
35.1 <LOD 

29.85 <LOD 
31.05 <LOD 
29.55 <LOD 
30.75 <LOD 
32.25 <LOD 

32.1 <LOD 
30.9 <LOD 

30.45 <LOD 
5.4 <LOD 

50.1 <LOD 
22.8 <LOD 

34.65 <LOD 
14.9 1049.6 
3.9 944 
5.7 <LOD 

37.1 <LOD 
28.5 <LOD 
32.7 <LOD 

NA 
5.1 <LOD 

36.4 <LOD 
NA 

13.8 <LOD 
6.3 <LOD 
6.9 <LOD 
6.6 <LOD 

16.35 <LOD 
20.5 <LOD 
25.7 <LOD 

23.55 <LOD 
8.1 <LOD 

31.05 <LOD 
6.75 <LOD 

19.05 <LOD 
19.05 <LOD 

NA 

Hg Error 

3.75 
3.6 
1.9 

19.35 

Cu 

NA 
<LOD 

20.6 
2788.8 

96.4 
9.3 <LOD 

11.7 
2.85 

11.85 
12 

12.6 
11.55 

12.3 
12.75 

12.6 

<LOD 
16.6 
84.7 
67.9 
78.3 

<LOD 
<LOD 
<LOD 
<LOD 

12 <LOD 
12.3 
3.75 
17.7 

10.05 
12.9 
9.2 
2.3 
3.6 

18.9 
11.1 
13.2 

3.3 
18.75 

188.9 
31.8 

123.2 
79.2 

119.6 
701.6 

2908.8 
21.5 

<LOD 
106.6 

<LOD 
NA 

27.9 
101.9 

NA 
9 <LOD 

4.2 
4.05 

4.2 
8.25 
11.4 

14.25 
13.65 

5.4 
11.85 

4.2 
8.55 
8.55 

28.3 
25.2 
23.6 

<LOD 
99.6 
88.8 

<LOD 
<LOD 
<LOD 

27.3 
<LOD 
<LOD 
NA 

APPENDIX E, TABLE E-2 
2003 

Sr Error Se Se Error As As Error Hg 

5.25 <LOD 
11.85 <LOD 
5.25 <LOD 

11.25 <LOD 
13.65 <LOD 

5.7 <LOD 
8.1 <LOD 

5.25 <LOD 
9 <LOD 

10.35 <LOD 

7.5 <LOD 
17.1 <LOD 
7.5 <LOD 

30.15 <LOD 
43.35 <LOD 

Hg Error 

4.8 
9.15 
5.25 

12.15 
15.3 

Cu 

38.3 
<LOD 

34.6 
237 
284 

Bulk 

Cu Error Ni 

NA 
60.75 3907.2 

12.4 <LOD 
8.2 4320 

48.6 <LOD 
47.85 <LOD 

67.8 <LOD 
9.4 <LOD 

42.7 <LOD 
41.8 <LOD 
45.4 <LOD 

58.95 <LCD 
65.1 <LOD 

67.35 <LOD 
68.7 <LOD 
64.2 <LOD 
51.2 <LOD 
13.1 <LOD 
62.4 <LOD 
37.6 <LOD 
48.2 <LOD 
31.2 6377.6 

9.3 5628.8 
13 <LOD 

69.6 <LOD 
41.9 <LOD 

70.95 <LOD 
NA 

12.1 <LOD 
46.9 <LOD 

NA 
49.5 <LOD 
14.8 <LOD 

16 <LOD 
15.3 <LOD 

46.65 <LOD 
41.9 114.4 
53.5 <LOD 
76.8 <LOD 

29.25 <LOD 
61.2 <LOD 
16.1 <LOD 

54.15 229.6 
54.15 229.6 

NA 

Bulk 

Cu Error Ni 

18.8 <LOD 
50.55 <LOD 

18.3 <LOD 
51.3 <LOD 
63 4 <i n n 

Ni Error 

98.4 
31.8 
10.9 

132.6 
84 

99.75 
24.6 

89.25 
94.5 

102.15 
91.5 

100.65 
103.65 
109.05 

97.8 
106.8 
33.15 

132 
87.3 
102 

50.8 
13.2 
33.9 
129 

85.2 
100.65 

30.9 
126.75 

86.1 
39.45 

43.8 
39.15 
81.45 

Sample Results in ppm 

Co 

NA 
<LOD 
<LOD 

10099.2 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

355.8 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

12800 
6108.8 

<LOD 
<LOD 
<LOD 
<LOD 
NA 
<LOD 
<LOD 
NA 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

62.8 <LOD 
117.9 

131.25 
53.25 
95.55 
42.75 

73 
73 

Ni Error 

45.6 
93.75 
47.25 

100.35 
lyn. 

<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

565.6 
565.6 

NA 

Co Error Mn 

NA 
107.4 <LOD 
38.85 <LOD 

21.6 13696 
465 <LOD 
240 <LOD 
300 <LOD 

32.7 <LOD 
300 <LOD 
270 <LOD 
285 <LOD 
270 <LOD 
285 <LOD 
210 <LOD 
315 <LOD 
300 505.2 
360 584.8 

39.75 <LOD 
435 806.4 
255 <LOD 
330 466.4 

96.9 11200 
21.6 11296 
43.5 <LOD 
450 1069.6 
270 493.6 
315 <LOD 

NA 
36.15 <LOD 

450 <LOD 
NA 

139.65 <LOD 
64.5 <LOD 
70.5 <LOD 
57.3 <LOD 
225 <LOD 
300 773.6 
390 783.6 
225 <LOD 

74.25 <LOD 
315 484.4 

63.9 <LOD 
250 1129.6 
250 1129.6 

NA 

Sample Results in ppm 

Co 

<LOD 
<LOD 
<LOD 

351.6 
<i n n 

Co Error Mn 

56.55 <LOD 
285 <LOD 
76.2 <LOD 
200 610 
-i^yc; R - i R A 

Mn Error 

107.7 
55.8 
33.9 
630 
360 
435 
52.2 

Cr Cr Error Cycle RES7 

NA 
442.8 

<LOD 
19098 

<LOD 
259.2 

494 
<LOD 

420 <LOD 
405 
420 

<LOD 
<LOD 

375 <LOD 
390 <LOD 
435 
465 
280 
340 

61.05 
410 
360 
310 
130 

37.6 
66.3 
430 
250 
435 

53.55 
630 

210 
95.85 
112.2 
85.8 
330 
290 
370 

547.2 
504.4 

<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

19290 
20800 

<LOD 
<LOD 
<LOD 
<LOD 
NA 
<LOD 
<LOD 
NA 

341.2 
261.6 
285.8 

<LOD 
426 

705.6 
<LOD 

315 <LOD 
120.45 

300 
104.1 

350 
350 

Mn Error 

79.5 
405 

121.2 
280 
'̂ Rn 

200.5 
802 

286.2 
1249.6 
1249.6 

NA 

Cr 

<LOD 
484.4 
243.6 

<LOD 
A ^ - i o 

1 of 1 
84.7 1 of 1 
63.3 1 of 1 
39.9 1 of 1 
360 1 of 1 
160 1 of1 
200 1 of 1 
56.7 1 of 1 
255 1 of 1 
270 1 of 1 
270 1 of 1 
240 1 of 1 
270 1 of 1 
210 1 of1 
220 1 of 1 
285 1 of 1 
300 1 of 1 

64.05 1 of 1 
360 1 o f ' 
225 1 of -
300 1 of -
160 1 of-

46.1 1 of -
76.35 1 of ' 

375 1 of -
240 1 of ' 
285 1 of -

1 of-
61.95 1 of-

360 1 of -
1 of 

170 1 of 
72.2 1 of 
83.5 1 of 
92.4 1 of 
160 1 of 
200 1 of 
345 1 of 
315 1 of 

90.4 1 of 
200 1 of 
80.8 1 of 
240 1 of 
240 1 of 

1 of 

366.2 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

367.2 
NA 

1 NA 
1 369.4 
1 NA 
1 NA 
1 NA 
1 NA 
1 NA 
1 NA 
1 NA 
1 NA 
1 NA 
1 NA 
1 NA 
1 NA 
1 NA 
1 367.4 

Cr Error Cycle RES7 

92.4 1 of 1 NA 
190 1 of 1 NA 
89 1 of 1 NA 

255 1 of 1 NA 
O/ ln 1 n f -1 M A 

U I "^ 



No 

56 <LOD 
57 <LOD 
58 <LOD 
59 <LOD 
60 <LOD 
61 124 
62 <LOD 
63 NA 
64 NA 
65 <LOD 
66 117 
67 <LOD 
68 <LOD 
69 <LOD 
70 <LOD 
71 <LOD 
72 <LOD 
73 <LOD 
74 <LOD 
75 NA 
76 <LOD 
77 <LOD 
78 <LOD 
79 <LOD 
80 <LOD 
81 <LOD 
82 <LOD 
83 <LOD 
84 <LOD 
85 <LOD 
86 <LOD 
87 <LOD 
88 102.6 
89 <LOD 
90 NA 

) Sr 

91 <LOD 
92 111.7 
93 <LOD 
94 <LOD 
95 <LOD 
96 <LOD 
97 <LOD 
98 <LOD 
99 <LOD 

100 <LOD 
101 <LOD 
102 <LOD 
103 <LOD 
104 <LOD 
105 <LOD 
106 NA 
107 <LOD 
108 <LOD 
109 <LOD 
i i n <i o n 

5.55 <LOD 
5.55 <LOD 
5.55 <LOD 
12.6 <LOD 

12.75 <LOD 
13.6 <LOD 

11.25 <LOD 
NA 
NA 

4.95 <LOD 
10.9 <LOD 

10.35 <LOD 
16.65 <LOD 

5.4 <LOD 
14.55 <LOD 
15.15 <LOD 

4.2 <LOD 
11.4 <LOD 

10.05 <LOD 
NA 

2.55 <LOD 
4.5 <LOD 

12.6 <LOD 
11.55 <LOD 
11.55 <LOD 

10.8 <LOD 
11.85 <LOD 
13.05 <LOD 

11.4 <LOD 
12.15 <LOD 

11.7 <LOD 
5.25 <LOD 
12.7 <LOD 
13.2 <LOD 

NA 

Header: XRF Date 

5.85 <LOD 
5.85 <LOD 
5.85 <LOD 
9.15 <LOD 
8.85 36.7 

12.15 65.2 
8.4 31.6 

NA 
NA 

5.4 <LOD 
10.2 74.2 
8.1 <LOD 

14.55 <LOD 
5.4 <LOD 

12.6 79 
16.65 <LOD 

4.5 <LOD 
8.7 <LOD 
8.1 41.4 

NA 
2.55 <LOD 
4.35 <LOD 
8.25 <LOD 

8.1 <LOD 
9 <LOD 

8.85 <LOD 
9.15 <LOD 

10.05 <LOD 
8.55 <LOD 
9.45 <LOD 

9.6 <LOD 
5.4 <LOD 

11.7 82.4 
10.35 32.3 

NA 

1 July 29 to August 5, 
Site: USS Lead Vicinity 
Sr Error Se 

3.75 <LOD 
13 <LOD 

2.7 3.1 
10.65 <LOD 

12.3 <LOD 
14.85 <LOD 
12.75 <LOD 

12.9 <LOD 
13.35 <LOD 

13.2 <LOD 
13.35 <LOD 

12.6 <LOD 
10.95 <LOD 
11.55 <LOD 

13.2 <LOD 
NA 

3.75 <LOD 
11.7 <LOD 
14.1 <LOD 
12 9 <i o n 

8.25 <LOD 
8.25 <LOD 
8.25 <LOD 

30.75 <LOD 
17.6 <LOD 
36.8 <LOD 
17.9 <LOD 

NA 
NA 

7.5 <LOD 
29.8 <LOD 

28.35 <LOD 
64.65 <LOD 

7.8 <LOD 
37.3 <LOD 
26.7 <LOD 
6.45 <LOD 

37.35 <LOD 
21.2 <LOD 

NA 
3.9 <LOD 

6.75 <LOD 
27.15 <LOD 
27.45 <LOD 

32.1 <LOD 
30.3 <LOD 

32.25 <LOD 
36.75 <LOD 

32.4 <LOD 
34.2 <LOD 

33.15 <LOD 
7.65 <LOD 
34.7 <LOD 
20.1 <LOD 

NA 

5.7 <LOD 
5.7 <LOD 
5.7 

12.3 
11.7 
18.6 
11.1 

4.65 
15.6 

10.95 
22.95 

<LOD 
264.8 

<LOD 
88.4 

145.1 
NA 
NA 
<LOD 

98.1 
<LOD 

664 
5.4 <LOD 

19.5 
18.45 

4.2 
13.2 

11.85 

2.55 
4.35 
10.8 

11.25 
12.45 

12 
12.9 
13.8 

12.75 
13.5 

12.45 
4.8 

17.4 
13.05 

381.4 
<LOD 
<LOD 

90.8 
133.5 

NA 
25.5 
27.7 

<LOD 
103.3 
117.4 

156 
154 

186.4 
149.2 
124.5 
109.7 

<LOD 
103.7 

<LOD 
NA 

APPENDIX E, TABLE E-2 
2003 

Se Error As As Error Hg 

3.9 <LOD 
12.15 93.5 

1.9 <LOD 
7.95 <LOD 

9.6 <LOD 
11.55 <LOD 

10.5 <LOD 
9.75 <LOD 
10.2 <LOD 
10.2 48.1 

10.05 <LOD 
9.75 <LOD 

8.4 <LOD 
8.55 <LOD 
9.45 <LOD 

NA 
3.9 <LOD 
8.1 <LOD 

11.25 <LOD 
i n 2 <i n n 

5.7 <LOD 
35.6 <LOD 
4.05 <LOD 

23.85 <LOD 
37.8 <LOD 
45.3 <LOD 
41.4 <LOD 

41.55 <LOD 
42.45 <LOD 

28.4 <LOD 
42.45 <LOD 

38.7 <LOD 
23.25 <LOD 
29.55 <LOD 

22.2 <LOD 
NA 

5.7 <LOD 
18.15 <LOD 
39.9 <LOD 

r̂R IF, <i n n 

Hg Error 

3.6 
18.15 
2.55 
10.2 

14.25 
16.95 

15.3 
15.3 

15.15 
15.15 

15.6 
14.25 

10.2 
11.55 

Cu 

34 
73.1 
21.3 
95.7 
90.8 

<LOD 
125.2 
130.3 

<LOD 
137.2 
100.2 

<LOD 
67 

<LOD 
11.85 <LOD 

3.9 
8.85 
15.6 

14 OR 

NA 
32.7 

<LOD 
<LOD 
<i n n 

26.85 <LOD 
26.85 <LOD 
26.85 <LOD 

58 135.5 
61.95 <LOD 

48.7 <LOD 
45.7 <LOD 

NA 
NA 

26.25 <LOD 
38.9 <LOD 
57.3 270.4 
99.8 <LOD 

25.95 <LOD 
79.3 281 
165 1680 

22.05 <LOD 
43.8 <LOD 
43.4 116.7 

NA 
9 <LOD 

15.5 <LOD 
63.75 <LOD 

44.6 115.5 
47.6 <LOD 
46.1 <LOD 
48.4 <LOD 
57.5 <LOD 
49.6 <LOD 
51.2 <LOD 
49.1 139.7 

25.65 <LOD 
47.1 <LOD 

69.15 <LOD 
NA 

Bulk 

Cu Error Ni 

13.5 <LOD 
46.4 <LOD 

8.8 <LOD 
40.7 <LOD 
47.3 <LOD 
150 6208 
55 <LOD 

55.1 <LOD 
84.9 307.4 
56.7 <LOD 

55 <LOD 
75.75 <LOD 

41.1 242.6 
65.55 <LOD 
64.05 114.7 

NA 
13.4 <LOD 
50.1 104 
165 7808 

ft9 R 1 -̂ lA ft 

49.05 <LOD 
49.05 <LOD 
49.05 <LOD 

84.1 <LOD 
98.25 <LOD 

133.35 <LOD 
97.35 <LOD 

NA 
NA 

44.7 <LOD 
105.15 <LOD 

67.1 <LOD 
255 1329.6 

47.4 <LOD 
150 910.4 
260 <LOD 

39.3 <LOD 
95.55 <LOD 

65.9 <LOD 
NA 

23.25 <LOD 
38.85 <LOD 
94.95 398.2 

68 <LOD 
109.95 <LOD 
100.35 <LOD 

109.2 424.8 
129.9 <LOD 

114.15 425.6 
119.4 <LOD 
77.7 <LOD 

45 <LOD 
124.65 <LOD 

117 <LOD 
NA 

67.5 <LOD 
67.5 <LOD 
67.5 <LOD 
405 1169.6 
270 <LOD 
450 <LOD 
300 <LOD 

54.15 
360 
285 
660 

NA 
NA 
<LOD 
<LOD 

392.2 
2428.8 

68.55 <LOD 
580 
330 
54.6 
330 
330 

35.1 
48.15 

200 
330 
360 
330 
240 
420 
250 
390 
375 

57.3 
420 
360 

2148.8 
<LOD 
<LOD 
<LOD 

731.6 
NA 

55.7 
<LOD 

559.2 
860 

553.2 
606 

657.6 
603.6 
532.8 
571.6 
773.2 

<LOD 
944.8 

<LOD 
NA 

Sample Results in ppm 

Ni Error Co 

33.6 <LOD 
127.5 <LOD 
22.8 <LOD 
94.2 <LOD 

116.55 <LOD 
230 <LOD 

109.05 <LOD 
112.8 <LOD 

87 <LOD 
114.9 <LOD 

112.35 <LOD 
105.75 <LOD 

71.3 <LOD 
94.35 <LOD 

74.4 <LOD 
NA 

33.75 <LOD 
60.6 <LOD 
260 <LOD 

ftR -̂  c;Ri R 

Co Error Mn Mn 

50.85 <LOD 
435 

28.05 
300 
390 
465 

<LOD 
<LOD 

509.6 
<LOD 
<LOD 

360 <LOD 
375 <LOD 
390 
375 
375 
330 
300 
300 
345 

629.6 
<LOD 
<LOD 

516.4 
<LOD 
<LOD 

829.6 
NA 

45.15 <LOD 
255 
525 
9 Q n 

380.4 
792.8 
-lonn 

99.15 <LOD 
99.15 <LOD 
99.15 <LOD 

410 1560 
390 764.4 
645 <LOD 
420 432 

NA 
NA 

79.05 <LOD 
510 <LOD 
260 <LOD 
920 <LOD 

100.8 178.6 
810 <LOD 
330 <LOD 

84 121.1 
465 557.2 
310 592.8 

NA 
37.1 146.2 
80.4 <LOD 
280 <LOD 
320 963.2 
340 <LOD 
310 <LOD 
340 <LOD 
400 452.8 
350 <LOD 
370 <LOD 
360 <LOD 

92.4 <LOD 
410 <LOD 
510 513.2 

NA 

Error Cr 

73.2 <LOD 
600 <LOD 

41.25 <LOD 
280 <LOD 
540 <LOD 
615 1469.6 
495 <LOD 
510 <LOD 
360 <LOD 
540 408 
510 <LOD 
320 <LOD 
435 893.6 
435 <LOD 
340 <LOD 

NA 
69.45 <LOD 

250 795.2 
470 1460 
/ion -inpn 

111.3 1 Of 1 
111.3 1 of 1 
111.3 1 of 1 

290 1 of 1 
200 1 of 1 
360 1 of 1 
190 1 of 1 

1 of 1 
1 of 1 

93.15 1 of 1 
285 1 of 1 
240 1 of 1 
735 1 of 1 

81.7 1 of 1 
675 1 of 1 
390 1 of 1 
63.7 1 of 1 
200 1 of 1 
200 1 of 1 

1 of 1 
41.2 1 of 1 

90.75 1 of 1 
255 1 of 1 
220 1 of 1 
285 1 of 1 
270 1 of 1 
300 1 of 1 
260 1 of 1 
315 1 of 1 
345 1 of 1 
315 1 of 1 

100.2 1 of 1 
345 1 of 1 
230 1 of 1 

1 of 1 

Cr Error Cycle 

82.2 1 of 1 
360 1 of 1 

46.65 1 of 1 
255 1 of 1 
330 1 of 1 
310 1 of 1 
300 1 of 1 
315 1 of 1 
345 1 of 1 
230 1 of 1 
315 1 of 1 
285 1 of 1 
210 1 of 1 
270 1 of 1 
330 1 of 1 

1 of 1 
76.8 1 of 1 
190 1 of 1 
330 1 of 1 
oon ^ r̂ f ̂  

NA 
NA 
NA 
NA 
NA 
NA 
NA 

370 
367 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

368.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

367 

RES7 RES7 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

366 
NA 
NA 
NA 
MA 

0 
0 

0 

0 

Err 

C 

l-M 

U t 



116 <LOD 10.8 <LOD 7.8 <LOD 20.4 <LOD 9.45 <LOD 53.55 105 65.8 <LOD 300 <LOD 420 492 190 1 of 1 NA 

Notes to Data Table: 
1 
2 
3 
4 
5 

XL number means reading number on the Niton XRF 
Site is the XRF location or the bag blank or the SRM or the self-calibration 
Insp means the person collecting the sample at the XRF location, or the operator of the XRF, as applicable 
SRM means Standard Reference Material 2711 
MJM is Mike Mikulka; MC is Mirtha Capiro; MES is Mike Sickles 

u ?/ 



XRF Data August 6 through 10, 2003 
Site: Vicinity of USS Lead, East Chicago, IN 

APPENDIX E, TABLE E-3 
Serial #XL700-U2167NR4212 Bulk Sample Results in ppm 

No 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

XLNo 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

Site 

Calibration 
Bag Blank 
SRM 2711 

X58 
X59 
X60 
X61 

Bag Blank 
X63 
X64 
X62 

Calibration 
Bag Blank 

X65 
X66 

P-X66-2 
P-X66-3 
P-X66-4 
P-X66-5 
P-X66-6 
P-X66-7 

X67 
X68 
X69 
NV 

Bag Blank 
X70 
X71 

SRM 2711 
Calibration 
Bag Blank 
SRM 2711 

X72 
NV 

X73 
X73 
X74 
X75 

Bag Blank 
X71 
X76 

Insp 

MJM 
MJM 
MJM 
MJM 
MJM 

MC 
MC 

MJM 
MJM 

MC 
MC 

MJM 
MJM 
MES 
MES 
MJM 
MJM 
MJM 
MJM 
MJM 
MJM 

MC 
MC 

MES 
MJM 
MJM 
MES 

MC 
MJM 
MJM 
MJM 
MJM 

MC 
MJM 
MES 
MES 

MC 
MJM 
MJM 
MJM 
MES 

Sample Notes 

Shutter Ca 

Riley Pk, SW 
Riley Pk, NW 
Riley Pk,NE 

Day Care 

Shutter Ca 

S20 4726 Melville; Pb avg = 592 
Precision test 
Precision test 
Precision test 
Precision test 
Precision test 
Precision test 

NO GUARD 

Resco FP 
Resco FP2 

Shutter Ca 

Resco Lawn 
Bad reading 

S22 Resco L2 
R2: high Ni 

Learning Ctr. 

Retest: drier 
S21 N. of DuPont; RR1 

Ssec Date/Time 1 

19.7 8/6/2003 11:19 
60.6 8/6/2003 11:21 
75.4 8/6/2003 11:25 
60.5 8/6/2003 11:42 
80.5 8/6/2003 11:47 
71.6 8/6/2003 11:58 

132.3 8/6/2003 12:06 
61.7 8/6/2003 12:22 

100.6 8/6/2003 12:35 
80.4 8/6/2003 12:51 
64.5 8/6/2003 13:03 
19.7 8/6/2003 13:21 
60.3 8/6/2003 15:35 
70.1 8/6/2003 15:55 
65.4 8/6/2003 16:04 
62.8 8/6/2003 16:08 
62.7 8/6/2003 16:11 

71 8/6/2003 16:15 
64 8/6/2003 16:19 

60.5 8/6/200316:24 
65.9 8/6/2003 16:30 
61.7 8/6/2003 16:38 
64.2 8/6/2003 16:43 
72.1 8/6/2003 16:48 

4.8 8/6/2003 16:52 
30.9 8/6/2003 16:52 

64 8/6/2003 16:56 
70.4 8/6/2003 17:07 
72.2 8/6/2003 17:12 
19.7 8/7/2003 9:30 

61 8/7/2003 9:46 
62.3 8/7/2003 10:17 

82 8/7/2003 10:57 
18.6 8/7/2003 11:04 

67 8/7/2003 11:05 
75.3 8/7/2003 11:10 
72.5 8/7/2003 11:18 
63.8 8/7/2003 11:24 
45.7 8/7/2003 11:31 
77.2 8/7/2003 11:43 
86.3 8/7/2003 12:11 

Fe (ppm) 1 

NA 
<LOD 

21388.8 
12896 
14592 

13593.6 
6400 

117 
9299.2 

13388.8 
9996.8 

NA 
<LOD 

11897.6 
18598.4 

19392 
18496 

19097.6 
21696 
19200 

18892.8 
16294.4 

11200 
10496 
<LOD 
<LOD 

25395.2 
5468.8 
20800 

NA 
<LOD 

22092.8 
7456 

9388.8 
11795.2 

10400 
13593.6 
17190.4 

<LOD 
7155.2 

31180.8 

Fe Error 1 

43.95 
530 
390 
360 
370 
210 

48.1 
260 
360 
330 

49.05 
340 
480 
490 
460 
450 
510 
510 
470 
430 
340 
330 
165 

73.8 
520 
230 
530 

46.65 
600 
250 
620 
430 
320 
370 
460 

48.3 
270 
620 

Pb (ppm) Pb Error Zn (ppm) Zn Error Zr (ppm) Zr Error Rb 

NA 
<LOD 
1100 

191.9 
239.4 
309.8 
144.9 
<LOD 
161.2 
204.5 
239.4 

NA 
<LOD 
364.2 

574 
600.4 
593.6 
584.4 
580.4 

600 
603.6 

373 
320.4 
287.4 
<LOD 
<LOD 
210.4 
244.6 
1100 

NA 
<LOD 

1100 
370.4 

408 
373.6 
395.4 
377.6 
235.8 
<LOD 

239 
850.4 

7.2 
43.5 
19.5 
18.4 
21.6 
13.2 
6.6 

14.2 
17.7 
20.3 

6.75 
23.3 
31.4 
31.8 
30.8 
28.7 
30.6 
33.4 
31.1 

25 
22.5 
21.2 

24.75 
8.55 

18 
19 

44.4 

6.3 
48.5 
21.2 
49.4 
28.5 

24 
23.6 
21.1 

7.2 
19.4 
36.1 

NA 
24.1 

321.4 
291.4 
477.6 
509.6 
110.7 

12.6 
335 

520.4 
367.8 

NA 
18.2 

602.8 
1029.6 
1089.6 

1080 
1149.6 
1109.6 
1129.6 
1049.6 

702 
666.8 
402.8 
<LOD 
<LOD 

450 
189.7 
309.2 

NA 
17.4 

347.4 
258.4 

400 
332.6 
382.8 
717.2 

382 
15.1 

211.2 
916 

8.3 
33.8 
31.4 
32.3 
35.3 
16.9 
7.8 

24.9 
34.3 
31.9 

7.8 
38.2 
53.8 
55.1 
53.2 
51.5 

54 
58.7 
53.2 
43.6 
40.5 
32.3 

42.45 
15.6 
32.6 
23.2 
34.4 

7.7 
39 

24.3 
66.2 
80.4 
31.1 
40.7 

34 
8.3 

28.6 
48.2 

NA 
<LOD 
214.8 
109.6 
117.5 
158.6 
98.6 

<LOD 
66.1 
61.8 
92.7 

NA 
<LOD 

89.7 
122.6 
130.1 
142.1 
145.4 
131.2 
120.8 
122.3 
105.9 
99.7 

62 
<LOD 
<LOD 

57 
41.5 
211 
NA 

<LOD 
214 
56.2 
70.9 
72.8 
72.5 

102.6 
117.4 
<LOD 

52.1 
184.2 

1.8 
9.4 
6.6 
5.9 

7 
4.7 
1.8 
4.3 
4.8 

6 

1.8 
5.7 
7.2 
7.3 
7.3 

7 
7.2 
7.4 
6.9 
6.5 

6 
5.1 
6.3 
2.4 
4.6 
4.3 
9.5 

1.8 
10.5 
4.4 

10.6 
6.4 
5.2 

6 
6.8 

1.95 
4.7 

8 

(ppm) Rb Error Mo 

NA 
<LOD 
162.4 
67.5 
53.9 

44 
42.8 

<LOD 
58.1 
51.6 
59.7 

NA 
<LOD 

41.5 
37.5 
30.9 
38.8 
39.9 
31.7 
34.1 
37.4 
46.1 
54.7 
40.4 

<LOD 
<LOD 

28.4 
47.5 

157.7 
NA 

<LOD 
168.9 
53.3 

40 
55.7 
51.4 
53.8 

67 
<LOD 

63.7 
53.2 

3.9 
15.4 
10.4 
8.4 
8.4 
6.8 

4.05 
7.6 
8.5 
9.5 

3.6 
8.4 
9.4 
8.9 
9.1 
8.6 
8.8 
9.6 

9 
9.2 
9.2 
8.4 

11.25 
5.55 

7.1 
8.2 

15.5 

3.75 
17.4 

8 
16.7 
10.9 
8.8 

9 
10.3 
4.05 

9.3 
9.8 

(ppm) Mo Error 

NA 
7.3 

<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

7.8 
<LOD 
<LOD 
<LOD 

NA 
5.1 

<LOD 
7.2 

<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

5.1 
<LOD 
<LOD 
<LOD 

NA 
4.8 

<LOD 
<LOD 
<LOD 

7.5 
<LOD 
<LOD 

7 
5.4 
7.8 

<LOD 

2 
7.8 

6.75 
5.7 

6.45 
5.1 
2.1 
4.8 

5.55 
6.3 

2 
5.85 

4.7 
6.75 
6.45 

6.3 
6.6 

7.35 
6.75 

6.3 
6.15 
5.85 

10.05 
2.7 

5.25 
5.25 
7.95 

1.9 
8.85 

5.1 
12 

4.9 
5.85 
5.85 
4.6 
2.1 
3.9 
7.2 

XRF Data August 6 through 10, 2003 
Site: Vicinity of USS Lead, East Chicago, IN 

No 

APPENDIX E, TABLE E-3 

XLNo Site Insp Sample Notes 
42 
43 
44 
45 
46 
47 
48 
4Q 

42 
43 
44 
45 
46 
47 
4R 

X79 
P-X79-2 
P-X79-3 
P-X79-4 
P-X79-5 
P-X79-6 
P_y7Q.7 

MC 
MJM 
MJM 
MJM 
MJM 
MJM 
M IM 

S23 RR4;Pbavg. = 1624 
Precision test 
Precision test 
Precision test 
Precision test 
Precision test 
P r c i r ^ i c i n n f o o t 

Serial #XL700-U2167NR4212 Bulk Sample Results in ppm 

Ssec Date/Time Fe (ppm) Fe Error Pb (ppm) Pb Error Zn (ppm) Zn Error Zr (ppm) Zr Error Rb (ppm) Rb Error Mo (ppm) Mo Error 

99 8/7/2003 12:31 18892.8 380 1649.6 41.6 1920 56.6 132.7 5.7 38.8 7.4 <LOD 5.25 
62.7 8/7/2003 12:36 18995.2 450 1640 48.5 1929.6 66.2 135.3 6.8 44.9 8.9 <LOD 6 
66.7 8/7/2003 12:40 18393.6 440 1600 47.8 1939.2 66.2 131 6.6 41.7 8.7 <LOD 5.85 
65.6 8/7/2003 12:43 18291.2 450 1640 50.2 1880 67.4 128.6 6.8 45.5 9.2 <LOD 6.3 
61.6 8/7/2003 12:47 20096 500 1629.6 52.7 1939.2 74.6 125.1 7.1 43.2 9.6 <LOD 6.9 
68.9 8/7/2003 12:51 18291.2 450 1609.6 49.2 1939.2 67.8 109.5 6.4 36.4 8.7 <LOD 6.15 
«c; A e/y/onm -IO-KC -lonoo o Ac^n -icnn /in r> io,in ce -7 -lov a a oo n or, ^1 /~vn 12 o 

•f 



52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 

X77 
X80 

SRM 2711 
X81 

Bag Blank 
Calibration 
Bag Blank 

NV 
Bag Blank 
SRM 2711 

X78 
P-X78-2 
P-X78-3 
P-X78-4 
P-X78-5 
P-X78-6 
P-X78-7 

X83 
X82 

Bag Blank 
NV 
NV 
NV 

Bag Blank 
SRM 2711 
SRM 2711 

Notes to Data Table: 
1 
2 
3 
4 
5 

MES 
MC 

MJM 
MES 
MJM 

MC 
MC 
MC 
MC 
MC 

MES 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 

S24 
S25 

S28 

N. of DuPont; RR2 
4926 Grasselli 

OK 
Shutter Ca 

Cancelled 
OK 

RR3: Wet; Pb avg. = 583 
Precision test 
Precision test 
Precision test 
Precision test 
Precision test 
Precision test 
CME S2; resampled 8/12 MC 
CME Southi 
OK 
Interupted 

Interupted 
Interupted 
OK 
Interupted 

XL number means reading number on the Niton XRF 
Site is the XRF location or 
1 

80.8 8/7/2003 14:38 
62.1 8/7/2003 14:58 

100.7 8/7/2003 15:28 
72.1 8/7/2003 15:37 
45.6 8/7/2003 16:12 

19.7 miiiiiiiininnntfff 
60.4 11 nil 11 nil 11 nil 11 m-
16.2 nnnnniinminittf 
74.4 nnnnnnnnnnnit-
65.8 minnnnnnnnnn 
67.5 nnnnnnnnnnnit-

08.8 11II1111II1111II11 nitn 
07.5 niiniiniiiinnnnn 
75.4 nnniiiiiinniiniiii 
82.4 nnnnnnnnnnim 
77.6 nnnnnnnnnnnn 
66.3 nnnnnnnnnnnn 

71 nnnnnnnnnnnn 
96.2 niinniinnniinnn 
70.1 nnnnnnnnnnnn 

1.6 nnnnnnnnnnnn 
0 nnnnnnnnnnnn 

0.8 nnnnnnnnnnnn 
63.4 nnnnnnnnnnnit 
36.8 nnnnnnnnnnnn 
67.5 nnnnnnniiniiiiii 

the bag blank or the SRM or the self-calibration 
nsp means the person collecting the sample at the XRF location. 

SRM means Standard Reference Material 2711 
MJM is Mike Mikulka; MC is Mirtha Capiro; MES is Mike Sickles 

10496 
13888 

21593.6 
12198.4 

<LOD 

NA 
349 

<LOD 
<LOD 

21388.8 
6128 

6297.6 
7296 

6585.6 
6675.2 
6547.2 
6057.6 

14195.2 
10598.4 

<LOD 
21388.8 
10099.2 
10099.2 

<LOD 
21798.4 
21491.2 

300 
410 
470 
360 

47.85 

79.1 
84.15 

47.7 
560 
280 
270 
280 
250 
250 
240 
250 

400 
280 

41.4 
4000 
93.9 
100 

44.4 
760 
550 

or the operator of the XRF, as applicable 

713.6 
396.6 
1120 

325.4 
<LOD 

NA 
<LOD 
<LOD 
<LOD 

1069.6 
596 
610 
612 

595.2 
530 

576.8 
557.6 
585.6 
642.4 
<LOD 

1129.6 

2028.8 
2188.8 
<LOD 

1080 
1049.6 

29.2 
26.2 
38.6 
23.2 

7.2 

8.55 
11.1 

6 
45.7 
32.8 
32.5 
31.2 
28.8 

27 
27.6 
29.1 
30.6 

25.6 
6.45 
330 
15.7 
17.6 
6.6 

61.5 
44.5 

572 
514.4 

307 
662.8 

16.2 
NA 

<LOD 
28.5 
19.4 

262.6 
1460 
1600 

1729.6 
1560 
1460 
1460 
1520 

923.2 
1729.6 

18.5 
<LOD 
5920 
2880 
14.6 
308 

318.6 

34.2 
38.7 
29.3 

41 
8.4 

40.05 
15.7 
7.1 

33.8 
64.2 
65.7 
65.6 
58.4 
55.8 
54.7 
59.7 
48.7 
52.9 

7.3 
840 
32.5 
25.5 

7.5 
49.2 
35.3 

119.5 
121.1 
209.8 

75.5 
<LOD 

NA 
<LOD 
<LOD 
<LOD 
212.2 

87.6 
95.3 
95.2 
98.8 
91.6 
91.3 
92.3 

551.2 
736 

<LOD 
251 
984 

413.6 
<LOD 

206 
211.8 

5.9 
6.9 
8.2 
5.7 
1.8 

1.95 
3.15 

1.5 
9.9 
6.4 
6.5 
6.2 
5.9 
5.7 
5.5 

6 
13.8 
13.1 
1.65 

76 
4.8 
3.5 

1.65 
13.3 

9.8 

45.5 
49 

168.3 
48.2 

<LOD 
NA 

<LOD 
<LOD 
<LOD 
160.6 
41.8 

49 
55.5 
51.1 
43.2 
51.5 
57.1 
35.7 

28 
<LOD 

225 
483.2 
286.4 
<LOD 
163.8 
157.5 

8 
9.5 

13.7 
9.2 
4.2 

4.65 
7.2 

3.45 
16.3 
9.6 
9.8 
9.7 
8.9 
8.4 
8.6 
9.5 
8.8 
6.6 
3.6 
130 
6.3 
5.9 

3.75 
22.1 
15.9 

<LOD 
<LOD 
<LOD 
<LOD 

4.6 
NA 
8.3 

<LOD 
4.6 

<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

9.7 
<LOD 

5.4 
<LOD 
983.2 

1029.6 
5.8 

<LOD 
<LOD 

5 .5L 

6.75 
6.9 
6.3 
2.1 

2.3 
5.55 

1.7 
8.1 

6.75 
6.6 
6.3 

5.85 
5.85 

5.7 
6.15 

6.4 
8.25 

1.8 
60.45 

4.6 
4.9 
1.9 

11.4 
8.4 



XRF Data August 6 through 10, 2003 
Site: Vicinity of USS Lead, East Chicago, 

APPENDIX E, TABLE E-3 
Serial #XL700-U2167NR4212 

IN 
Bulk Sample Results in ppm 

No Sr (ppm) Sr Error Se (ppm) Se Error As (ppm) As Error Hg (ppm) Hg Error Cu (ppm) Cu Error Ni (ppm) Ni Error Co (ppm) Co Error Mn (ppm) Mn Error Cr (ppm) Cr Error Cycle RES7 RES7 Error 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

NA 
<LOD 
115.7 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

NA 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
104.2 

NA 
<LOD 
108.8 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

3.75 
12.1 

11.25 
9.9 

10.35 
8.1 

3.75 
8.55 

10.05 
10.8 

3.6 
11.4 
14.1 
14.1 
13.8 
12.9 

13.95 
14.55 

13.2 
12.15 

11.1 
11.4 
12.6 
5.1 

8.85 
9.75 
12.2 

3.6 
13.4 
9.3 

21.15 
12.45 

10.2 
10.8 
11.1 
4.05 
10.5 
12.9 

NA 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

NA 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

NA 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

3.9 
10.95 
8.25 

7.2 
7.65 

6 
3.75 
6.45 

7.2 
7.65 

3.75 
7.95 

9.3 
9.45 
9.15 
8.25 

9 
9.6 

9 
8.85 

8.1 
7.8 

13.2 
5.1 
7.2 
6.9 

11.25 

3.75 
12.6 
7.2 

15.9 
10.65 

7.8 
8.25 

8.1 
4.2 

7.35 
10.35 

NA 
<LOD 

85.8 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

NA 
<LOD 
<LOD 
<LOD 
<LOD 

40 
34.3 
37.7 

<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

85.6 
NA 

<LOD 
107 

<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

59.8 

5.7 
33.1 

22.95 
21.45 

25.5 
15.6 
5.7 

16.65 
21 

23.55 

5.7 
27 
36 

36.75 
23.9 
22.2 
23.6 

37.95 
35.55 
28.95 
26.25 

24.6 
19.65 

7.5 
21.3 
21.9 
33.9 

5.4 
37.3 

24.75 
56.25 

33 
27.3 
27.3 

25.05 
5.85 
22.5 
27.7 

NA 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

NA 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

NA 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

3.9 
16.65 

9.3 
9 

10.35 
7.05 

3.6 
7.5 

9 
10.05 

3.6 
11.1 
13.8 

13.95 
13.95 
12.75 

13.2 
14.1 

13.65 
12 

10.65 
10.05 
13.65 
4.95 

9.3 
8.7 

17.55 

3.6 
18.9 
9.3 

20.7 
12.45 

10.8 
11.1 

10.95 
3.6 

9.45 
15.3 

NA 
21 

<LOD 
<LOD 

73.1 
96.2 

<LOD 
34 

<LOD 
63.1 

<LOD 
NA 

27.2 
128.2 
237.2 
325.4 
293.6 
274.4 
227.4 
290.8 
284.4 
194.8 
102.7 
76.8 

<LOD 
34.4 
70.5 

<LOD 
96.5 

NA 
21.6 
82.4 

<LOD 
<LOD 
<LOD 
<LOD 

69.5 
<LOD 

30.8 
<LOD 
111.7 

12.9 
64.05 

62.4 
36.6 
40.3 
36.9 
13.2 

43.95 
37.8 
54.9 

12.7 
42.2 

57 
59.8 
56.9 
53.9 
56.1 
62.3 
59.7 
49.1 

43 
38 

77.55 
17.6 
37.2 
44.4 

45 

12.2 
49.2 
44.4 

127.8 
300 

53.1 
41.8 

59.85 
13.7 

75 
50.8 

NA 
<LOD 
<LOD 
357.2 
<LOD 

99.7 
<LOD 
<LOD 

87.7 
<LOD 
<LOD 

NA 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
497.6 
<LOD 
<LOD 
<LOD 
168.9 
<LOD 
<LOD 
<LOD 
<LOD 

NA 
<LOD 
<LOD 
<LOD 
902.4 

40678.4 
<LOD 
<LOD 
<LOD 
<LOD 
2200 

<LOD 

33.6 
118.65 

77.7 
89.25 

64 
65.55 

33.3 
48.6 
90.6 

89.25 

32.25 
90.9 

114.75 
116.25 

110.4 
104.7 
116.1 

121.05 
87.7 

106.65 
91.05 
90.15 

95.8 
44.55 
104.4 
75.45 

122.85 

31.2 
133.65 

73.8 
170 
690 

86.7 
91.5 

107.55 
34.2 
110 

126.6 

NA 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

NA 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

NA 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
386.8 
<LOD 
<LOD 
<LOD 

39.15 
405 
330 
300 
300 
180 

49.8 
210 
285 
270 

39.3 
285 
375 
375 
360 
360 
390 
405 
375 
345 
285 
270 
165 
57 

390 
195 
420 

40.05 
465 
210 
540 
585 
270 
300 
250 

41.55 
240 
450 

NA 
<LOD 

1000 
548 
662 

611.6 
314 

<LOD 
<LOD 
446.4 
<LOD 

NA 
<LOD 
<LOD 
<LOD 
<LOD 
731.2 
742.8 
<LOD 
<LOD 
<LOD 
660.4 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
296.6 
716.8 

NA 
<LOD 
<LOD 
<LOD 
923.2 
588.8 
474.4 
<LOD 
<LOD 
<LOD 

496 
892.8 

60.15 
390 
310 
280 
290 
170 

81.45 
300 
270 
375 

60.3 
390 
525 
525 
340 
330 
540 
540 
510 
330 
390 
375 
180 

88.8 
540 
190 
380 

59.55 
645 
300 
520 
370 
260 
420 
510 

59.55 
230 
430 

NA 
<LOD 
<LOD 
607.6 
<LOD 
<LOD 
380.2 

87.1 
760 
400 

<LOD 
NA 

<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
482.4 

377 
<LOD 
<LOD 
441.2 
<LOD 
<LOD 
<LOD 
612.8 
<LOD 

NA 
<LOD 
<LOD 

486 
<LOD 

2188.8 
779.6 
<LOD 
386.6 
<LOD 

1549.6 
569.2 

64.95 
330 
210 
270 
270 
130 

57.4 
150 
180 
255 

66.45 
240 
330 
300 
285 
285 
300 
230 
210 
300 
225 
170 
225 

103.2 
300 
160 
330 

65.4 
360 
150 
555 
330 
190 
255 
210 

64.8 
210 
260 

1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 

365.8 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

366.8 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

368.6 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

XRF Data August 6 through 10, 2003 
Site: Vicinity of USS Lead, East Chicago, IN 

APPENDIX E, TABLE E-3 
Serial #XL700-U2167NR4212 Bulk Sample Results in ppm 

No Sr (ppm) Sr Error Se (ppm) Se Error As (ppm) As Error Hg (ppm) Hg Error Cu (ppm) Cu Error Ni (ppm) Ni Error Co (ppm) Co Error Mn (ppm) Mn Error Cr (ppm) Cr Error Cycle RES7 RES7 Error 

42 
43 
44 
45 
46 
47 
4R 

<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<i n n 

9.9 
11.7 
11.7 

12 
12.6 
11.7 
11 7 

<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<i n n 

8.85 
10.05 

9.9 
10.8 
11.7 

10.65 
i n 9 

112 
88.7 
92.3 

82 
<LOD 
<LOD 
m*^ 1 

31 
35.9 
35.4 

37 
57.9 

54 
•^R « 

<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<\ n n 

15.6 
18.3 

17.55 
18.3 
19.2 

18.45 
-IQ 9 

102 
107.3 
103.3 
113.3 
155.6 
<LOD 
•̂ 1 n n 

49.9 
57.9 

58 
59.7 
82.2 

88.35 
BO C 

<LOD 
<LOD 
<LOD 
<LOD 

3099.2 
<LOD 
^1 n n 

90.75 
101.4 
102.9 
107.1 

150 
106.35 

-ino (̂  

340.4 
<LOD 
<LOD 
<LOD 
477.2 
<LOD 
^1 n n 

200 
345 
345 
360 
280 
345 
Qcn 

769.2 
628.4 
597.6 
868.8 

932 
762.8 

c n n 

280 
330 
320 
340 
380 
340 
o o n 

<LOD 
<LOD 
<LOD 
<LOD 
891.2 
<LOD 
^1 n n 

255 
285 
285 
300 
260 
315 
onr. 

1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
1 of 1 
•\ ^ r t 

NA 
NA 
NA 
NA 
NA 
NA 
M A 

; 0 i 



51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 

<LOD 
<LOD 

108 
<LOD 
<LOD 

NA 
<LOD 
<LOD 
<LOD 
107.4 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
223.8 

1169.6 
1429.6 
<LOD 
127.6 
110.1 

10.35 
12 

10.6 
12 

4.2 

4.35 
7.05 

3.3 
12.7 
12.6 
12.6 

12 
11.25 

11.1 
10.95 

11.7 
12 

8.85 
3.45 
100 
6.3 
7.4 
3.6 

17.7 
12.6 

Notes to Data Table: 
1 
2 
3 
4 
5 

<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

NA 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
1200 
1500 

<LOD 
<LOD 
<LOD 

XL number i 
Site 
Insp 

7.65 
8.7 
9.6 

8.55 
4.35 

4.8 
7.35 

3.3 
12 

9.6 
10.05 

8.7 
8.4 
8.1 

8.25 
8.7 
9.3 
7.2 
3.6 

87.9 
8.3 
9.8 

3.75 
16.05 

11.7 

35.5 
<LOD 
107.4 

<LOD 
<LOD 

NA 
<LOD 
<LOD 
<LOD 

96.9 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

86.1 
80.9 

Tieans reading number 

22.3 
29.7 
29.6 

27.15 
6 

7.05 
9.45 
4.95 
35.1 

37.05 
36.6 

35.85 
32.7 

31.05 
31.65 
33.15 

34.8 
29.1 
5.25 
345 
18.3 
20.4 
5.25 
46.9 

34 

<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

NA 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

1649.6 
1929.6 
<LOD 
<LOD 
<LOD 

on the Niton XRF 
is the XRF location or the bag blank or the SRM or 

> means 
SRM means 

the person collecting the sample 

11.85 
11.25 

15 
11.25 
4.05 

4.65 
7.35 
3.15 
17.7 

14.25 
14.4 
14.1 

12.75 
12.15 
12.75 

12.9 
13.2 

11.55 
3.45 

104.7 
10.7 
12.1 
3.45 

22.95 
17.55 

70.6 
68.5 
59.2 

<LOD 
25.4 

NA 
<LOD 
<LOD 

31.4 
71.1 

<LOD 
<LOD 
<LOD 
<LOD 

77.2 
<LOD 
<LOD 
<LOD 

82 
28 

<LOD 
4640 

5468.8 
30.9 

<LOD 
68.7 

the self-calibration 
at the XRF location, or 

Standard Reference Material 2711 
MJM is Mike Mikulka; MC is Mirtha Capiro; MES is Mike Sickles 

36.5 
44.5 
37.2 
64.2 
13.7 

107.85 
35.55 

11.6 
45 

87.6 
88.05 

85.5 
77.4 
50.4 
74.1 

79.65 
71.85 

46.8 
12 

2100 
38.8 
40.8 
12.6 

103.65 
44.6 

<LOD 
266.2 
<LOD 
115.5 
<LOD 

NA 
12595.2 

<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

44185.6 
<LOD 
<LOD 
<LOD 
690.8 
<LOD 

80.4 
74.9 

103.8 
66.2 

34.95 

200 
58.65 

29.1 
127.35 

97.5 
90.75 
90.75 
82.95 
81.75 

81.3 
86.25 

101.25 
78.9 

30.45 
4998.4 

48.75 
54.15 

32.1 
140 

121.95 

the operator of the XRF, as applicable 

<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

NA 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 

10694.4 
14195.2 

<LOD 
<LOD 
<LOD 

240 
330 
360 
300 

43.05 

180 
71.85 

37.5 
435 
240 
225 
240 
210 
225 
210 
225 
330 
225 

36 
4348.8 

92.1 
110 

35.7 
585 
420 

486.8 
649.6 
614.8 
<LOD 
<LOD 

NA 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
354.2 
<LOD 
<LOD 

7596.8 
12198.4 

<LOD 
876 

834.4 

230 
320 
330 
420 
62.1 

128.4 
123.45 

55.5 
600 
345 
330 
345 
300 
315 
300 
300 
450 
220 

56.7 
4500 

130 
150 

58.35 
550 
400 

<LOD 
539.2 
<LOD 
817.2 
<LOD 

NA 
284 

<LOD 
<LOD 
<LOD 
<LOD 
<LOD 
410.4 
<LOD 
459.6 
<LOD 
<LOD 
<LOD 
575.6 
<LOD 
<LOD 

26982.4 
27392 
<LOD 
<LOD 
<LOD 

225 
210 
285 
200 

69.6 

94.6 
132.45 
63.45 

345 
240 
225 
170 
210 
160 
195 
210 
270 
150 

62.85 
3000 

190 
200 
69.9 
465 
345 

1 o f 
1 o f ' 
1 of ' 
1 o f ' 
1 o f ' 
1 of ' 
1 o f ' 
1 o f ' 
1 of ' 
1 o f ' 
1 o f 
1 o f ' 
1 o f ' 
1 o f ' 
1 o f 
1 o f ' 
1 o f ' 
1 o f 
1 o f ' 
1 o f ' 
1 of 
1 o f ' 
1 o f ' 
1 of 
1 of 
1 of 

NA 
1 NA 

NA 
1 NA 
1 NA 

366.8 
1 NA 
1 NA 

NA 
1 NA 

NA 
NA 
NA 
NA 

1 NA 
1 NA 

NA 
1 NA 
1 NA 
1 NA 
1 NA 
1 NA 
1 NA 
1 NA 
1 NA 
1 NA 

U O X 




